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CHAPTER 5  
 
A MEAN-VARIANCE APPROACH TO WINE INVESTMENT 
‘Not only does one drink wine, but one 
inhales it, one looks at it, one tastes it, 
one swallows it…and one talks about it’ 
 
King Edward VII (1841-1910) 
 
5.1 INTRODUCTION AND OVERVIEW 
 
  The previous chapter developed an approach suitable for estimating asset returns 
in markets like wine, where goods are heterogeneous, and sales observations infrequent 
and irregular. The approach developed is known as the adjacent period hedonic price 
equation method, and based on this approach the mean quarterly rate of return to wine 
over the period 1989Q4 to 2000Q4 was estimated to be 2.6 percent, with standard 
deviation 6.7 percent. The previous chapter did however note the rate of return to wine 
varied across vintage, variety, and price. This chapter presents a more detailed analysis 
of the rate of return to wine, and in doing so focuses on whether wine returns can be 
analysed using the same techniques used to study the return to standard financial assets. 
Specifically, the remainder of the chapter is organised as follows.  
 
Section 5.2 starts by considering four different wine assets, and uses the adjacent 
period hedonic price equation method developed in Chapter 4 to estimate quarterly 
returns to the four assets. A separate series of adjacent period hedonic price equations 
are estimated for each wine asset. The quarterly return information is reported and 
discussed, and the risk-return profile of the different assets compared. The section 
concludes by checking the most extreme return estimates for accuracy. 
 
The mean-variance framework of Markowitz (1952) is introduced in Section 5.3, 
and the question of what an optimal wine asset portfolio might look like is investigated. 
Mean-variance analysis involves the symmetric balancing of risk and return, and is 
based on two propositions: (i) no matter how you define return, investors prefer higher 
returns to lower returns; and (ii) for any given level of return, investors prefer less risk 
to more risk. An attractive feature of mean-variance analysis is that no matter how large 
the number of assets under consideration, it is always possible to plot an efficient   224
frontier in two-dimensional risk-return space. Once the efficient frontier has been found, 
it is then possible to find the optimal portfolio. In this instance the optimal portfolio is 
defined as the portfolio which provides the highest return per unit of risk.  
 
In Section 5.4 practical strategies for implementing the mean-variance analysis 
concepts developed in Section 5.3 are considered. Specifically, for the period 1997Q3 to 
2000Q4, the performance of mean-variance optimised portfolios, rebalanced with 
varying frequency rates, are compared to the performance of an equally weighted 
investment portfolio. For each portfolio, summary return information is presented, and 
the results make for interesting reading. Section 5.4 concludes by examining the 
evolution of optimal portfolio weights for the period 1997Q3 to 2000Q4.  
 
The structure of Sections 5.5 and 5.6 mirrors that of Sections 5.3 and 5.4. 
Although while Sections 5.3 and 5.4 are concerned with the question of asset allocation 
between different wine assets, Sections 5.5 and 5.6 are concerned with the question of 
asset allocation between wine, shares, and bonds. Specifically, Section 5.5 uses the 
mean-variance framework to describe the efficient frontier for an investment portfolio 
which may include as assets: Australian wine, Australian bonds, and Australian shares, 
and identifies the optimal portfolio. In Section 5.6 practical strategies for implementing 
mean-variance analysis for a wine, bonds, and shares portfolio are considered. Again, as 
in Section 5.4, the performance of mean-variance optimised portfolios, rebalanced with 
varying rates of frequency, are compared to the performance of an equally weighted 
investment portfolio.  
 
A sensitivity analysis is presented in Section 5.7. In particular, the sensitivity 
analysis addresses two questions: (i) do outliers effect portfolio performance? and (ii) 
can the Jorion (1985) Bayes-Stein estimator be used to improve investment 
performance? Concluding comments are presented in Section 5.8. 
 
5.2 THE RETURN TO FOUR WINE ASSETS 
 
The properties of adjacent period hedonic price models were discussed at length 
in Section 4.2 and Appendix 4.1, while the data set was described in detail in Section 
4.3 and in the CD appendix. As such, detailed discussions of the data, and adjacent 
period hedonic price models are not presented here. However, before beginning an   225
investigation into the rate of return to wine sub-markets, it is useful to briefly recap the 
key features of the approach used in Chapter 4 to estimate the return to wine. 
 
In Chapter 4 it was argued the sample data were completely described by: (i) 
time of sale (1989Q4 - 2000Q4); (ii) vintage (1965 - 2000); (iii) Langton’s rating 
(Exceptional, Outstanding, Excellent, and Distinguished); and (iv) grape variety (Shiraz, 
Cabernet, Merlot, Pinot Noir, Botrytis, Chardonnay, Semillon, and Riesling). The 
adjacent period hedonic price model implied by this description of the data was then 
shown, in Section 4.6, to be represented by equations (4.1) and (4.2), equations which 
are reproduced and renumbered below: 
 
2000 4 8
0 1965 1 1 is v isv k isk c isc is vk c p xyz u βγ φ δ
== = =+ + + + ∑∑ ∑     (5.1) 
2000 8 8
0 1965 1 1  . it st v itv k itk c itc it vk c p xyz u αβ γ φ δ
== = =++ + + + ∑∑ ∑   (5.2) 
 
In equations (5.1) and (5.2)  is p  represents the natural logarithm of the price of wine 
 (1 , . . . , ) ii n =  in period   (1 ) ; ss t = −   it p  represents the natural logarithm of the price of 
wine i in period   ( 1990Q1,...,2000Q4); tt =  and n is equal to the sum of the number of 
observations in periods t and s. If wine i, a wine sold in period s, is from vintage 
 ( 1965,...,2000) vv =  then the variable  isv x  takes the value one; zero otherwise. If wine 
i, a wine sold in period s, is from Langton’s classification  ( 1,...,4) kk =  the variable 
isk y  takes the value one; zero otherwise. If wine i, a wine sold in period s, is from grape 
variety   ( 1,...,8) cc =  the  variable  isc z   takes the value one; zero otherwise. The 
interpretation for wines sold in period t is the same. The  0, β   , v γ   , k φ  and  c δ  
coefficients are constrained to be the same in adjacent periods, and as they control for 
differences in quality, the estimated percentage change in price of a theoretically 
homogeneous bottle of wine between period s and period t can be found as 
() ˆ exp( ) 1 100, st α −×  where  ˆst α  is the OLS estimate of  . st α  This estimated price change 
forms the basis of the constant-quality index of wine prices. The  is u  and  it u  in equations 
(5.1) and (5.2) are zero mean error terms, which may be heteroscedastic.  
 
Given the formulation of equations (5.1) and (5.2), if we are interested in 
estimating the return to different wine sub-markets, it is natural to consider the sub-  226
markets represented by the three attribute sets on the right hand side of the equations: 
vintage, variety, and the Langton’s rating. The first of these attributes, vintage, is not a 
suitable candidate for wine sub-market analysis as there are a low number of 
observations for many vintages, and for vintages 1989 to 2000 the time series is 
necessarily restricted. The second attribute, variety, is not a suitable candidate for wine 
sub-market analysis due to the concentration of data observations in certain varieties. 
Approximately 89 percent of the observations concern just three varieties: Shiraz, 
Cabernet, and Chardonnay. As the remaining five varieties: Pinot Noir, Riesling, 
Botrytis, Semillon, and Merlot account for just 11 percent of the observations, for these 
varieties in many periods the adjacent period hedonic price model is not identified. 
 
The third attribute, Langton’s rating, is however a suitable candidate for wine 
sub-market analysis. Although the number of wine brands in each rating category varies 
substantially -- Exceptional 7, Outstanding 24, Excellent 29, and Distinguished 29 -- the 
actual price observations are split relatively evenly between the four classifications. 
Approximately 22 percent of the observations are for wines with the rating Exceptional; 
16 percent are for wines with the rating Outstanding; 36 percent are for wines with the 
rating Excellent; and 26 percent are for wines with the rating Distinguished. 
 
As such, it is possible to formulate an adjacent period hedonic price model to 
estimate returns for these four wine sub-markets. The model implied is shown at 




kk k k k kk
is v isv c isc is vc p xz u βγ δ
== =+ + + ∑∑      (5.3) 
2000 8
0 1965 1 .
kkk k k k kk
it st v itv c itc it vc p xz u αβ γ δ
== =++ + + ∑ ∑     (5.4) 
 
In equations (5.3) and (5.4) 
k
is p   is the natural logarithm of the price of wine 
 ( 1,..., ),
k ii n =   a wine with Langton’s rating  ( 1,...,4), kk =   and sold in period 
 (1 ) ; ss t =−  
k
it p  is the natural logarithm of the price of wine i, a wine with Langton’s 
rating k, and sold in period  ( 1990Q1,...,2000Q4); tt =  and 
k n  is equal to the sum of the 
number of observations from wine classification k, sold in periods s and t.  
   227
If wine i, a wine from classification k, and sold in period s, is from vintage 
 ( 1965,...,2000), vv =  then the variable 
k
isv x  takes the value one; zero otherwise. If wine 
i, a wine from classification k, and sold in period s, is from grape variety   ( 1,...,8), cc =  
then the variable 
k
isc z  takes the value one; zero otherwise. The interpretation for wines 
sold in period t is the same. The  0 ,
k β   ,
k
v γ  and 
k
c δ   coefficients control for quality 
differences, and are constrained to be the same in adjacent periods. As such, the 
estimated percentage change in price between period s and period t, for a theoretically 
homogeneous bottle of wine from Langton’s classification k, can be found as 
( ) ˆ exp( ) 1 100,
k
st α −×  where  ˆ
k
st α  is the OLS estimate of  .
k
st α  The 
k
is u  and 
k
it u  in equations 
(5.3) and (5.4) are zero mean error terms, which may be heteroscedastic.  
 
By comparing equations (5.3) and (5.4) with equations (5.1) and (5.2), it can be 
seen that the only difference between the two sets of equations is that the estimated 
coefficients now vary with k. The extra flexibility of the model is of course associated 
with a degrees of freedom penalty, and so a lower level of precision with respect to all 
estimates. If asset one is used to denote wines with the rating Exceptional, asset two the 
wines with the rating Outstanding, etc., then for  1, k =  there are 3,158 observations; for 
2, k =   there are 2,292 observations; for  3, k =   there are 5,031 observations; and for 
4, k =  there are 3,621 observations. It will sometimes be convenient to refer to asset 
one, rather than say the wines with the rating Exceptional. When this is done, the 
ordering is as described above. 
 
In estimating equations (5.3) and (5.4), to avoid perfect multicollinearity, it is 
necessary to include both a vintage and variety in the base. Although not always vintage 
1965, the base vintage is always the earliest vintage. The base variety is always Shiraz. 
If appropriate, standard errors have corrected for heteroscedasticity. Given the dummy 
variable nature of the regressors, the White (1980) general test for heteroscedasticity 
appeared inappropriate. As such the Koenker and Bassett adjusted Breusch-Pagan 
Lagrange Multiplier test was used to test for heteroscedasticity (Greene 2003, p. 224). 
In this instance, the original regressors comprise the vector of variables used in the test. 
When homoscedasticity is rejected, the White (1980) general correction is used to 
calculate correct standard errors. These standard errors are then scaled by a factor of 
/( ), nnd −  where n is the number of observations, and d the number of regressors. The   228
standard errors are scaled as Davidson and Mackinnon (1993), discussed in Greene 
(2003, p. 220), suggest this as an appropriate adjustment to White’s standard errors, 
especially in small samples. All adjacent period hedonic price equations were estimated 
using GAUSS 5.0. 
 
  As there are four wine assets, and the sample period runs from 1989Q4 to 
2000Q4, there are ( ) 44 4 176 ×=   separate adjacent period hedonic price equations. 
Details on the coefficient of interest -- the estimates of quarterly price change -- are 
reported in Table 5.1. Complete estimation results are however reported in Appendix 
5.1.  
 
  In Table 5.1, for each asset, the entry in the first column represents the log 
change in price for each period. So, the estimated log change in price -- the log return -- 
for Exceptional wine in 1991Q1 was -.038, while for Outstanding wine it was .191, for 
Excellent wine it was -.034, and for Distinguished wine it was -.015. The second 
column in Table 5.1 shows the standard error associated with each estimate, and the 
third column, when multiplied by 100, gives the percentage return for each quarter. For 
each asset the estimated mean quarterly return and standard deviation are shown at the 
bottom of the table. The values are: Exceptional wine: mean quarterly return 3.3 
percent, standard deviation 8.6 percent; Outstanding wine: mean quarterly return 4.1 
percent, standard deviation 12.3 percent; Excellent wine: mean quarterly return 2.1 
percent, standard deviation 8.8 percent; and, Distinguished wine: mean quarterly return 
2.7 percent, standard deviation 6.7 percent. For each wine asset, the final column in 
Table 5.1 provides an accumulation index measure of performance. The base value for 
the index is 100, and in 2000Q4 the index values were: Exceptional wine 352.0, 
Outstanding wine 444.0, Excellent wine 216.9, and Distinguished wine 293.0. It is 
worth noting the returns and index values discussed hold quantity constant, and thus 
solely reflect price changes. 
 
  Interestingly, the wine asset with the highest return also had the highest risk. 
And, if the coefficient of variation (standard deviation/return) is used as the measure of 
asset performance, it is Distinguished wines, in general the cheapest wines, which 
perform best. Specifically, based on the coefficient of variation, the preference ordering 
would be: Distinguished wine: coefficient of variation 2.5, Exceptional wine: coefficient 
of variation 2.6, Outstanding wine: coefficient of variation 3.0, and Excellent wine:   229
coefficient of variation 4.2. Actually, for Distinguished wine, Exceptional wine, and 
Outstanding wine, the coefficient of variation values are not dissimilar. This suggests, 
for these three assets, the return per unit of risk is approximately the same. For 
Excellent wine on the other hand, return per unit of risk is noticeably lower. Compared 
to the other three wine assets, from an investment point of view, Excellent wine has a 
relatively unattractive risk-return profile. 
 
  The information shown in Table 5.1 can also be represented using a series of 
diagrams. Panel A of Figure 5.1 shows the quarterly return information for each asset 
through time; the dotted line indicates the mean, and the solid line the actual estimated 
values. The two most notable features of the figures in Panel A are: (i) that estimates of 
quarterly returns become more stable in the later part of the sample, and (ii) for all but 
Exceptional wine, the estimated return in 1992Q4 is relatively large.  
 
That return estimates are more stable in the second half of the sample is not 
surprising, and can be thought of as reflecting two mutually reinforcing developments. 
In the early 1990s the volume of wine traded was low, information on prices relatively 
scarce, and market participants relatively inexperienced. As such, it is reasonable to 
expect higher volatility in prices in the early 1990s. There is however also an estimation 
component to the high volatility shown in the early part of the sample. When the 
degrees of freedom in the adjacent period hedonic price equation are low, there is less 
precision with respect to each point estimate of price change, and so greater variability 
in reported price change estimates.  
 
For Exceptional wine the quarter with the highest return was 1994Q1. For the 
remaining three wine assets the quarter with the highest return was 1992Q4. It is 
therefore worth looking more closely at the estimated returns for 1992Q4. The 
estimated quarterly returns in 1992Q4 were: Exceptional wine -1.0 percent, Outstanding 
wine 50.0 percent, Excellent wine 37.5 percent, and Distinguished wine 27.4 percent. 
The degrees of freedom associated with each estimate of price change are reported in 
Appendix 5.1, and for the adjacent period ending in 1992Q4 are: Exceptional wine 29, 
Outstanding wine 6, Excellent wine 48, and Distinguished wine 38. As such, before 
proceeding, it is worth examining the estimated return to Outstanding wine in 1992Q4 
in more detail.    230
 
TABLE 5.1 
THE QUARTERLY RETURN TO FOUR WINE ASSETS  
Asset One  
(Exceptional wines)    Asset Two 
(Outstanding wines)   Period 
Est. S.E.  Return  Index    Est. S.E.  Return  Index 
1989Q4  - - -  100.0    - - -  100.0 
1990Q1  -.038 (.145) -.037  96.3    .191 (.225) .210  121.0 
1990Q2  .022 (.128) .022  98.4    -.141 (.424) -.131 105.2 
1990Q3  -.068 (.086) -.066  91.9    -.004 (.284) -.004 104.7 
1990Q4  -.216 (.139) -.194  74.1    .216 (.132) .241  130.0 
1991Q1  .169 (.166) .185  87.7    -.127 (.127) -.119 114.5 
1991Q2  .110 (.116) .116  97.9    -.058 (.135) -.057 108.1 
1991Q3  .124 (.099) .131 110.8    .017 (.136) .017 109.9 
1991Q4  -.010 (.103) -.010 109.8    .097 (.128) .102  121.0 
1992Q1  -.075 (.125) -.072 101.8    -.171 (.104) -.157 102.0 
1992Q2  .101 (.118) .106 112.6    .052 (.100) .053 107.4 
1992Q3  .077 (.102) .081 121.7    -.266 (.116) -.234 82.3 
1992Q4  -.010 (.089) -.010 120.5    .406 (.164) .500  123.5 
1993Q1  -.128 (.085) -.120 106.0    .168 (.145) .183  146.1 
1993Q2  .152 (.078) .164 123.4    .058 (.141) .060 154.8 
1993Q3  .058 (.066) .060 130.7    -.021 (.171) -.021 151.7 
1993Q4  -.064 (.061) -.062 122.6    -.168 (.146) -.154 128.2 
1994Q1  .187 (.069) .206 147.9    -.039 (.116) -.038 123.4 
1994Q2  -.060 (.087) -.058 139.3    -.016 (.117) -.016 121.4 
1994Q3  .006 (.080) .006 140.1    .064 (.071) .066 129.4 
1994Q4  .059 (.068) .061 148.6    .104 (.077) .110 143.6 
1995Q1  -.030 (.066) -.029 144.3    .174 (.102) .190  171.0 
1995Q2  .183 (.072) .201 173.3    .063 (.096) .065 182.1 
1995Q3  .054 (.054) .055 182.8    .045 (.079) .046 190.5 
1995Q4  .015 (.058) .016 185.6    .103 (.086) .109 211.3 
1996Q1  .095 (.059) .100 204.1    .088 (.092) .092 230.8 
1996Q2  .138 (.042) .148 234.3    .049 (.067) .051 242.4 
1996Q3  -.064 (.041) -.062 219.8    -.028 (.052) -.027 235.8 
1996Q4  .010 (.045) .010 222.0    .138 (.051) .148 270.7 
1997Q1  .148 (.044) .160 257.5    .038 (.059) .039 281.1 
1997Q2  .029 (.039) .029 265.1    .128 (.065) .137 319.6 
1997Q3  .010 (.043) .010 267.8    -.056 (.057) -.054 302.2 
1997Q4  .083 (.049) .087 291.0    .186 (.060) .205 364.1 
1998Q1  .039 (.050) .040 302.6    .075 (.058) .078 392.6 
1998Q2  .008 (.044) .008 305.1    -.012 (.050) -.012 387.7 
1998Q3  .025 (.044) .025 312.7    .011 (.047) .011 392.0 
1998Q4  -.042 (.040) -.041 299.9    -.063 (.040) -.061 368.0 
1999Q1  .049 (.040) .051 315.0    .043 (.037) .044 384.2 
1999Q2  -.031 (.041) -.031 305.4    .004 (.040) .004  385.8 
1999Q3  .027 (.041) .027 313.8    .045 (.036) .046 403.4 
1999Q4  .063 (.042) .065 334.0    .029 (.035) .030 415.4 
2000Q1  .006 (.039) .006 336.1    .038 (.043) .039 431.7 
2000Q2  -.028 (.045) -.028 326.7    .019 (.039) .019  440.0 
2000Q3  .028 (.044) .028 335.9    .010 (.034) .010 444.3 
2000Q4  .047 (.036) .048 352.0    -.001 (.040) -.001 444.0 
Arith.  Mean  -  - .0325 -    -  - .0413 - 
St. Dev.P
 
P  -  - .0856 -    -  - .1234 - 
Coeff. of 
Variation  -  - 2.631 -    -  - 2.986 - 
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TABLE 5.1(CONTINUED)  
THE QUARTERLY RETURN TO FOUR WINE ASSETS 
Asset Three  
(Excellent wines)    Asset Four  
(Distinguished wines)  Period 
Est. S.E.  Return  Index    Est. S.E.  Return  Index 
1989Q4  - - -  100.0    - - -  100.0 
1990Q1  -.034 (.061) -.033  96.7    -.015 (.124) -.015 100.0 
1990Q2  .017 (.080) .018  98.4    .078 (.095) .081  98.5 
1990Q3  -.028 (.099) -.028  95.6    .113 (.092) .119  106.5 
1990Q4  .012 (.075) .012  96.8    -.026 (.063) -.026 119.2 
1991Q1  -.044 (.086) -.043  92.6    .002 (.079) .002  116.1 
1991Q2  -.035 (.080) -.034  89.4    -.030 (.069) -.029 116.3 
1991Q3  -.073 (.075) -.070  83.1    -.027 (.103) -.026 112.9 
1991Q4  .131 (.114) .139  94.7    .077 (.085) .080 109.9 
1992Q1  -.117 (.051) -.110  84.3    .020 (.060) .020  118.7 
1992Q2  .108 (.053) .114  93.9    .024 (.058) .024 121.0 
1992Q3  -.129 (.089) -.121  82.5    -.100 (.088) -.095 123.9 
1992Q4  .319 (.104) .375 113.5    .242 (.139) .274 112.2 
1993Q1  -.099 (.084) -.095 102.8    .029 (.090) .030  143.0 
1993Q2  .101 (.054) .107 113.7    .123 (.067) .130 147.2 
1993Q3  .048 (.055) .049 119.3    .019 (.069) .019 166.4 
1993Q4  -.095 (.091) -.090 108.5    .070 (.089) .072  169.6 
1994Q1  .137 (.053) .147 124.5    .048 (.072) .050 181.8 
1994Q2  -.021 (.052) -.021 121.9    -.005 (.082) -.005 190.8 
1994Q3  -.096 (.051) -.092 110.7    -.063 (.096) -.061 189.9 
1994Q4  .040 (.047) .040 115.2    -.024 (.086) -.023 178.3 
1995Q1  .030 (.060) .031 118.7    -.042 (.073) -.041 174.1 
1995Q2  .105 (.052) .111 131.9    .066 (.078) .068 167.0 
1995Q3  .025 (.039) .026 135.3    -.047 (.074) -.046 178.4 
1995Q4  .061 (.048) .063 143.8    .092 (.056) .096 170.1 
1996Q1  .037 (.047) .038 149.3    .148 (.055) .160 186.5 
1996Q2  .069 (.032) .072 159.9    .071 (.056) .074 216.3 
1996Q3  -.032 (.031) -.031 154.9    -.045 (.045) -.044 232.2 
1996Q4  -.025 (.033) -.025 151.1    .009 (.045) .009  222.0 
1997Q1  .039 (.033) .039 157.0    .068 (.048) .071 224.0 
1997Q2  .170 (.039) .185 186.1    .074 (.043) .077 239.8 
1997Q3  .009 (.038) .009 187.8    -.007 (.036) -.007 258.4 
1997Q4  .050 (.030) .051 197.4    .080 (.031) .084 256.7 
1998Q1  .061 (.029) .063 209.8    .061 (.029) .063 278.2 
1998Q2  .047 (.033) .048 219.9    .014 (.032) .014 295.6 
1998Q3  .031 (.029) .032 226.9    .012 (.030) .012 299.7 
1998Q4  -.042 (.026) -.041 217.6    -.037 (.026) -.037 303.5 
1999Q1  .035 (.025) .036 225.4    .031 (.026) .031 292.3 
1999Q2  -.015 (.027) -.015 222.0    -.011 (.025) -.011 301.4 
1999Q3  .022 (.024) .023 227.0    .062 (.028) .064 298.1 
1999Q4  .044 (.022) .045 237.2    .016 (.025) .017 317.2 
2000Q1  -.030 (.023) -.030 230.2    -.035 (.024) -.035 322.4 
2000Q2  .018 (.024) .018 234.3    -.015 (.022) -.015 311.3 
2000Q3  -.044 (.024) -.043 224.1    -.046 (.025) -.045 306.8 
2000Q4  -.033 (.025) -.032 216.9    .021 (.016) .022  293.0 
Arith.  Mean  -  - .0213 -    -  - .0273 - 
St. Dev.P
 
P  -  - .0883 -    -  - .0674 - 
Coeff. of 
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Comfort regarding the 1992Q4 estimate for the return to Outstanding wine can 
be taken from two sources. Firstly, it is known share prices in a particular industry tend 
to move together. Assuming for a moment this is also generally true for wine assets, 
then, as the estimated returns to Excellent and Distinguished wine in 1992Q4 are also 
relatively high, we can be partially reassured. Secondly, it is possible to consider repeat 
sale observations for individual wine brands sold in the adjacent period ending in 
1992Q4. For this period there are five repeat sale observations for individual wine 
brands with the Langton’s rating Outstanding. The returns in 1992Q4 for the five repeat 
sale observations varied between minus 13.5 percent, and 47.1 percent. So, while the 
return estimates for 1992Q4 in general -- and for Outstanding wine in particular -- 
should be treated with caution, they are plausible.  
 
For each wine asset, Panel B of Figure 5.1 shows the accumulation index 
information, and displays the 2000Q4 index value. The 1989Q4 index value is set at 
100. Finally, Panel C of Figure 5.1 shows the frequency distribution of the estimated 
quarterly returns for each wine asset. The returns to Exceptional wine appear to be 
approximately symmetric, while the distribution of returns to: Outstanding wine, 
Excellent wine, and Distinguished wine, have a noticeable positive skew. As the 
theoretical maximum loss in any one quarter is 100 percent, and the theoretical 
maximum gain is infinite, it is unsurprising to see evidence of a positive skew with 
respect to wine returns. Given the kurtosis values -- Exceptional wine 3.0, Outstanding 
wine 5.9, Excellent wine 7.1, and Distinguished wine 5.3 -- the three wine assets with 
noticeable positive skew also have a high number of relatively extreme values. Wine 
returns, it appears, exhibit characteristics not dissimilar to the characteristics of other 
financial assets identified in Engle (2003). 
 
  At this stage it is worth noting the clear advance made on the discussion 
presented in Chapter 4. In Chapter 4 expensive wine was shown to increase in value 
faster than cheaper wine, but nothing could be said about risk. Based on the results 
presented in Table 5.1, it is now possible to say, that while the most expensive wine -- 
wine with the rating Exceptional or Outstanding -- does in general increase in value at a 
rate faster than cheaper wine, the higher returns, are, in general, associated with higher 
risk.  
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This section has used the adjacent period hedonic price framework to estimate 
quarterly return information for four different wine assets. The return, and the 
distribution of returns to each asset, were then described in detail. As very little is 
known about the return to Australian wine, this represents a significant contribution to 
knowledge regarding wine investment. Sections 5.3 and 5.4 extend the analysis of the 
rate of return to wine by investigating the question of optimal asset allocation between 
these four wine assets. 
 
5.3 THE MEAN-VARIANCE INVESTMENT APPROACH 
 
The future return to an asset, is, of course, unknown. Yet future return can be 
modelled as a random variable. Although not always the most efficient estimator, an 
unbiased and commonly used estimator of expected return is the historic arithmetic 
mean return. If the historic arithmetic mean return is used as the estimator of expected 
return, the expected return to a portfolio of different assets is simply 
1 ,
N
ii i w μ
= ∑ where 
i μ  is the expected return to wine asset i,  i w  is the proportion of the portfolio invested in 




= = ∑   If the investment problem was one of simply maximising 
expected portfolio return, the problem is easily solved. The investor places 100 percent 
of the amount to be invested in the asset with the highest expected return. However, 
such a strategy is very risky, and in general does not reflect observed investor 
behaviour. An alternative framework for discussing investor behaviour, originally 
suggested in Markowitz (1952), is the mean-variance framework. The mean-variance 
approach to investment involves the symmetric balancing of risk and return, and can be 
used to investigate the question of optimal asset allocation. The general Markowitz 
(1952) framework is outlined below. 
 
Let N be the number of assets under consideration, let μ be the N × 1 mean 
return vector, and let e be an N × 1 vector of ones. Let w be an N × 1 vector whose 
elements  i w  represent the different weight allocations to the N assets, and let  1. ′ = ew  
Further, assume a market for short selling does not exist, so,  . ≥ w0  Given  such 
notation, the expected return to a portfolio of assets is  , ′ w μ  and if Ω is used to denote 
the N × N covariance matrix, the variance of the portfolio is  . ′ w Ωw  The risk of the 
portfolio can then be measured by its standard deviation,  . ′ w Ωw    235
 
Within this context, a portfolio is said to be efficient, if, and only if, for any 
given expected portfolio return there is no alternate portfolio with lower variance. 
Specifically, efficient portfolios are found by solving a series of quadratic programming 











w μ w μ
w0
ew
      ( 5 . 5 )  
In problem (5.5)  L ′ w μ  is some suitably chosen minimum portfolio return less than the 
maximum portfolio return achievable, which once set is varied upwards in increments 
until , LU ′′ = w μ w μ  where  U ′ w μ  is some suitably chosen upper limit to portfolio return. 
As long as Ω is positive definite, and  L ′ w μ  and  U ′ w μ  are chosen with care, there will 
be a unique set of portfolio weights for each expected portfolio return. Once the set of 
quadratic programming problems described by (5.5) are solved, the output can be 
plotted in two-dimensional risk-return space, and the efficient frontier identified. 
 
Naturally, as with any constrained minimisation problem, (5.5) can also be 
written as a constrained maximisation problem. If this is done the problem becomes one 
of maximising a linear objective function with linear and non-linear constraints. For 
further information on this point, and portfolio theory in general, it is left to the 
interested reader to consult any of the many excellent texts on the topic, texts which 
include Elton and Gruber (1995) for an introduction, and Korn (1997) for an advanced 
treatment. 
 
  All points on the efficient frontier are by definition efficient. This means one 
portfolio on the efficient frontier does not dominate another portfolio on the frontier. 
How then is it possible to identify the portfolio an investor might actually wish to hold? 
One approach to finding the portfolio an investor will want to hold is to overlay a utility 
function onto the efficient frontier. There is however an alternate approach to finding 
the optimal portfolio, and the alternate approach does not rely on utility theory. The 
approach involves maximising the Sharpe Ratio. 
 
The Sharpe Ratio is an interesting financial ratio to consider. The Sharpe Ratio 
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as  . ′′ w μ w Ωw  It can be argued that a utility free measure of the optimal portfolio is 
the portfolio which maximises the Sharpe Ratio. That is, the optimal portfolio is the 
portfolio providing the highest return per unit of risk. As this approach is independent of 
utility theory, it is an attractive approach, and in the following work, the portfolio which 
maximises the Sharpe Ratio will be referred to as the optimal portfolio.  
 
Let us now return to the specifics of the wine asset allocation problem. Based on 
the historic return data presented in Table 5.1, it is possible to estimate the covariance 
matrix via mean squares and cross products. The actual estimated covariance matrix is, 
 
2
                  Except.     Outstand.    Excell.     Disting.













    (5.6) 
and the corresponding estimated mean return vector is, 
[]
1
                   Except.      Outstand.     Excell.      Disting.
10 .3250030 .4131755 .2125357 .2730486 .
− ′ ×= μ
    (5.7) 
 
As the covariance matrix is symmetric, it is sufficient to show only the upper diagonal 
elements of the matrix. A striking feature of the estimated covariance matrix of wine 
returns is the second element of the first row. Returns to the four wine assets were 
expected to be positively correlated, yet it appears the return to Exceptional wine and 
the return to Outstanding wine are negatively correlated. Given these two wine assets 
also have the highest estimated mean quarterly return, the result is particularly 
interesting. 
 
The correlation coefficient  ij ij i j ρ σσ σ = , is bounded by minus one (perfect 
negative correlation) and one (perfect positive correlation) and gives a standardised 
measure of the relationship between variable pairs. For comparison purposes the 
correlation matrix provides values with a more natural interpretation than the covariance 
matrix values. Based on (5.6), the correlation matrix of wine returns is,  
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The correlation matrix values indicate mild negative correlation between the returns to 
Exceptional wine and Outstanding wine, and positive correlations for all other asset 
pairs. The strongest positive correlation of returns is that between Excellent wine and 
Distinguished wine. The correlation coefficient values are interesting. By looking at the 
covariance matrix it is possible to see whether wine asset returns are positively 
correlated, negatively correlated, or independent. However, by looking at the correlation 
matrix values it is possible to also obtain a measure of the degree of correlation. 
 
By combining the covariance matrix (5.6), the mean return vector (5.7), and 
problem (5.5), it is possible to identify the efficient frontier for wine. Given the data, 
letting  L ′ w μ   = .02500, and increasing  L ′ w μ   by .0001 until  L ′ w μ =  U ′ w μ  =  .03690, 
ensures a sensible set of solution values. The solutions to the quadratic programming 
problems were obtained using GAUSS 5.0, and along with associated relevant 
information, the solution values are shown in Table 5.2.  
 
Consider, for a moment, the first set of solution values shown in Table 5.2. 
When the required rate of return is 2.50 percent per quarter, portfolio risk is minimised 
by holding a portfolio of approximately 13 percent Exceptional wine, zero percent 
Outstanding wine, 49 percent Excellent wine, and 38 percent Distinguished wine. 
Specifically, the risk associated with the portfolio is 6.71 percent. Now consider a 
portfolio where the required rate of return is 2.51 percent per quarter. The minimum 
portfolio risk achievable when the required rate of return is 2.51 percent is 6.67 percent. 
As compared to the portfolio with a required rate of return of 2.50 percent, the expected 
return has increased, and portfolio risk decreased, the new portfolio represents a clear 
improvement. The portfolio with return 2.50 percent and risk 6.71 percent is strictly 
dominated by the portfolio with return 2.51 percent and risk 6.67 percent. So, while the 
first portfolio combination shown in Table 5.2 represents a solution to the constrained 
optimisation problem, the portfolio is not an efficient portfolio. Specifically, all 
portfolios with a required rate of return less than 3.12 percent per quarter, while 
representing solutions to the constrained optimisation problem, do not represent 
efficient portfolios. The efficient frontier is described by all portfolios where the 
required rate of return is greater than or equal to 3.12 percent. The solution values to the 
constrained optimisation problem which are not part of the efficient frontier are 
indicated in Table 5.2 with italics. 
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TABLE 5.2  
CONSTRAINED OPTIMISATION SOLUTIONS: WINE 1989Q4-2000Q4 
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1 w  
2 w  
3 w  
4 w  
2.500 6.712  .3725 .1274 .0000 .4903 .3823    3.100  5.489  .5648 .3798 .1229 .0000 .4973 
2.510 6.668  .3764 .1329 .0000 .4785 .3886    3.110  5.487  .5668 .3833 .1287 .0000 .4880 
2.520 6.625  .3804 .1385 .0000 .4667 .3948    3.120  5.487  .5686 .3869 .1345 .0000 .4786 
2.530 6.583  .3843 .1440 .0000 .4550 .4010    3.130  5.487  .5704 .3904 .1404 .0000 .4692 
2.540 6.541  .3883 .1496 .0000 .4432 .4072    3.140  5.488  .5721 .3940 .1462 .0000 .4599 
2.550 6.501  .3923 .1551 .0000 .4314 .4135    3.150  5.490  .5737 .3975 .1520 .0000 .4505 
2.560 6.461  .3962 .1606 .0000 .4197 .4197    3.160  5.493  .5752 .4011 .1578 .0000 .4411 
2.570 6.422  .4002 .1662 .0000 .4079 .4259    3.170  5.497  .5766 .4046 .1636 .0000 .4318 
2.580 6.383  .4042 .1717 .0000 .3961 .4322    3.180  5.502  .5780 .4082 .1695 .0000 .4224 
2.590 6.346  .4081 .1773 .0000 .3844 .4384    3.190  5.508  .5792 .4117 .1753 .0000 .4130 
2.600 6.309  .4121 .1828 .0000 .3726 .4446    3.200  5.514  .5803 .4152 .1811 .0000 .4037 
2.610 6.274  .4160 .1883 .0000 .3608 .4508    3.210  5.521  .5814 .4188 .1869 .0000 .3943 
2.620 6.239  .4199 .1939 .0000 .3491 .4571    3.220  5.530  .5823 .4223 .1927 .0000 .3849 
2.630 6.205  .4238 .1994 .0000 .3373 .4633    3.230  5.539  .5832 .4259 .1986 .0000 .3755 
2.640 6.173  .4277 .2050 .0000 .3255 .4695    3.240  5.549  .5839 .4294 .2044 .0000 .3662 
2.650 6.141  .4315 .2105 .0000 .3137 .4757    3.250  5.559  .5846 .4330 .2102 .0000 .3568 
2.660 6.110  .4354 .2161 .0000 .3020 .4820    3.260  5.571  .5852 .4365 .2160 .0000 .3474 
2.670 6.080  .4392 .2216 .0000 .2902 .4882    3.270  5.583  .5857 .4401 .2219 .0000 .3381 
2.680 6.051  .4429 .2271 .0000 .2784 .4944    3.280  5.597  .5861 .4436 .2277 .0000 .3287 
2.690 6.023  .4466 .2327 .0000 .2667 .5006    3.290  5.611  .5864 .4472 .2335 .0000 .3193 
2.700 5.996  .4503 .2382 .0000 .2549 .5069    3.300  5.626  .5866 .4507 .2393 .0000 .3100 
2.710 5.970  .4539 .2438 .0000 .2431 .5131    3.310  5.641  .5868 .4543 .2451 .0000 .3006 
2.720 5.946  .4575 .2493 .0000 .2314 .5193    3.320  5.658  .5868  .4578  .2510  .0000  .2912 
2.730 5.922  .4610 .2548 .0000 .2196 .5256    3.330  5.675  .5868 .4614 .2568 .0000 .2819 
2.740 5.899  .4645 .2604 .0000 .2078 .5318    3.340  5.693  .5867 .4649 .2626 .0000 .2725 
2.750 5.878  .4679 .2659 .0000 .1961 .5380    3.350  5.712  .5865 .4685 .2684 .0000 .2631 
2.760 5.857  .4712 .2715 .0000 .1843 .5442    3.360  5.732  .5862 .4720 .2742 .0000 .2538 
2.770 5.838  .4745 .2770 .0000 .1725 .5505    3.370  5.752  .5859 .4756 .2801 .0000 .2444 
2.780 5.820  .4777 .2825 .0000 .1608 .5567    3.380  5.773  .5855 .4791 .2859 .0000 .2350 
2.790 5.802  .4808 .2881 .0000 .1490 .5629    3.390  5.795  .5850 .4826 .2917 .0000 .2256 
2.800 5.786  .4839 .2936 .0000 .1372 .5691    3.400  5.818  .5844 .4862 .2975 .0000 .2163 
2.810 5.772  .4869 .2992 .0000 .1255 .5754    3.410  5.841  .5838 .4897 .3033 .0000 .2069 
2.820 5.758  .4898 .3022 .0030 .1184 .5764    3.420  5.865  .5831 .4933 .3092 .0000 .1975 
2.830 5.744  .4927 .3046 .0066 .1125 .5762    3.430  5.890  .5823 .4968 .3150 .0000 .1882 
2.840 5.731  .4956 .3071 .0103 .1066 .5760    3.440  5.916  .5815 .5004 .3208 .0000 .1788 
2.850 5.717  .4985 .3096 .0140 .1006 .5759    3.450  5.942  .5806 .5039 .3266 .0000 .1694 
2.860 5.704  .5014 .3120 .0176 .0946 .5757    3.460  5.969  .5797 .5075 .3325 .0000 .1601 
2.870 5.692  .5042 .3145 .0213 .0887 .5756    3.470  5.997  .5787 .5110 .3383 .0000 .1507 
2.880 5.679  .5071 .3169 .0249 .0828 .5754    3.480  6.025  .5776 .5146 .3441 .0000 .1413 
2.890 5.667  .5100 .3194 .0286 .0768 .5752    3.490  6.054  .5765 .5181 .3499 .0000 .1320 
2.900 5.655  .5128 .3218 .0322 .0709 .5751    3.500  6.083  .5753 .5217 .3557 .0000 .1226 
2.910 5.643  .5157 .3243 .0359 .0649 .5749    3.510  6.114  .5741 .5252 .3616 .0000 .1132 
2.920 5.632  .5185 .3267 .0396 .0590 .5747    3.520  6.144  .5729 .5288 .3674 .0000 .1039 
2.930 5.621  .5213 .3292 .0432 .0530 .5746    3.530  6.176  .5716 .5323 .3732 .0000 .0945 
2.940 5.610  .5241 .3317 .0469 .0471 .5744    3.540  6.208  .5702 .5359 .3790 .0000 .0851 
2.950 5.599  .5269 .3341 .0505 .0411 .5743    3.550  6.241  .5688 .5394 .3848 .0000 .0758 
2.960 5.588  .5297 .3366 .0542 .0352 .5741    3.560  6.274  .5674 .5430 .3907 .0000 .0664 
2.970 5.578  .5324 .3390 .0578 .0292 .5739    3.570  6.308  .5660 .5465 .3965 .0000 .0570 
2.980 5.568  .5352 .3415 .0615 .0233 .5738    3.580  6.342  .5645 .5500 .4023 .0000 .0476 
2.990 5.558  .5379 .3439 .0652 .0173 .5736    3.590  6.377  .5629 .5536 .4081 .0000 .0383 
3.000 5.549  .5406 .3464 .0688 .0114 .5734    3.600  6.413  .5614 .5571 .4139 .0000 .0289 
3.010 5.540  .5433 .3488 .0725 .0054 .5733    3.610  6.449  .5598 .5607 .4198 .0000 .0195 
3.020 5.531  .5460 .3514 .0763 .0000 .5723    3.620  6.486  .5581 .5642 .4256 .0000 .0102 
3.030 5.523  .5487 .3549 .0821 .0000 .5629    3.630  6.523  .5565 .5678 .4314 .0000 .0008 
3.040 5.515  .5512 .3585 .0880 .0000 .5535    3.640  6.563  .5547 .5577 .4423 .0000 .0000 
3.050 5.509  .5537 .3620 .0938 .0000 .5442    3.650  6.607  .5524 .5464 .4536 .0000 .0000 
3.060 5.503  .5561 .3656 .0996 .0000 .5348    3.660  6.656  .5499 .5350 .4650 .0000 .0000 
3.070 5.498  .5584 .3691 .1054 .0000 .5254    3.670  6.710  .5469 .5237 .4763 .0000 .0000 
3.080 5.494  .5606 .3727 .1113 .0000 .5161    3.680  6.769  .5437 .5124 .4876 .0000 .0000   239
In Table 5.2, the optimal portfolio is indicated with shading. It is the portfolio 
where the expected quarterly return is 3.32 percent, the portfolio risk is 5.66 percent, 
and the Sharpe Ratio is .587. The asset allocation associated with the optimal portfolio 
is approximately: 46 percent to Exceptional wine, 25 percent to Outstanding wine, 
nothing to Excellent wine, and 29 percent to Distinguished wine.  
 
While Table 5.2 shows the optimal individual wine asset weights when the 
required minimum portfolio return varies, it is perhaps more insightful to focus on 
Figures 5.2 and 5.3. Figure 5.2 shows all solution values to the constrained optimisation 
problem -- given  L ′ w μ   = .02500 and  U ′ w μ   = .03690 -- in risk-return space, and 
indicates the location of the individual assets and an equally weighted portfolio 
(evaluated at sample means). Clearly, using the two axioms of investor behaviour noted 
by Markowitz, it is not efficient to invest solely in one asset, or to hold an equally 
weighted portfolio. This can be confirmed by considering the Sharpe Ratio for each 
individual asset, and the Sharpe Ratio for an equally weighted portfolio. The relevant 
Sharpe Ratios are: Exceptional wine .380, Outstanding wine .335, Excellent wine .241, 
Distinguished wine .405, and an equally weighted portfolio .480. Actually, it is 
interesting to note the return per unit of risk for the equally weighted portfolio is 
noticeably higher than for any of the individual wine assets, and not that far below the 
return per unit of risk achieved by the optimal portfolio. 
 
The plot shown in Figure 5.2 starts with the point: portfolio return 2.50 percent, 
portfolio risk 6.71 percent, and shows all portfolios with a required rate of return less 
than 3.12 percent are not efficient. For all points on the curve below the point: return 
3.12 percent, risk 5.49 percent, it is possible to find an alternate portfolio with the same 
level of risk, but with a higher level of return. As shown in Table 5.2, the portfolio 
where the expected quarterly return is 3.32 percent and portfolio risk 5.66 percent, is the 
optimal portfolio. This portfolio combination is indicated in Figure 5.2.  
 
Figure 5.3 illustrates how, as the minimum required rate of return varies, the 
optimal weight given to each asset changes. Given a minimum return requirement of 
2.50 percent, portfolio variance is minimised by holding a portfolio consisting of 
approximately 13 percent Exceptional wine, zero percent Outstanding wine, 49 percent 
Excellent wine, and 38 percent Distinguished wine. Given a different minimum return 




















CONSTRAINED OPTIMISATION SOLUTION VALUES AND THE




















The efficient frontier comprises all solution values above
and including the point: return 3.12 percent, risk 5.49 percent  241
equal quantities of Exceptional and Outstanding wine, and nothing else. The efficient 
frontier is described by those portfolios with return equal to or greater than 3.12 percent. 
As such, Figure 5.3 shows that no efficient portfolio includes a positive holding of 
Excellent wine. 
 
Without the restriction of no short selling, mean-variance type problems often 
suggest an allocation of zero to the majority of assets under consideration. Yet even 
with the restriction of no short selling -- as is the case in this example -- it is common 
for the mean-variance solution to suggest the optimal weight to certain assets is zero. It 
is therefore not surprising to see the optimal wine portfolio includes positive quantities 
of only three of the four wine assets. Having introduced the mean-variance framework, 
described the efficient frontier, and identified the optimal portfolio, it is now appropriate 
to consider practical ways of using mean-variance analysis to guide investment 
decisions. 
 
5.4 PRACTICAL STRATEGIES FOR SELECTING WINE ASSET WEIGHTS  
 
Given information on asset returns, variances, and covariances are available, 
mean-variance analysis, as described in Section 5.3, clearly identifies optimal portfolio 
weights. Specifically, in the case of the four wine assets considered, based on the 
information shown in Table 5.1, the optimal portfolio asset allocation was found to be: 
Exceptional wine 46 percent, Outstanding wine 25 percent, Excellent wine zero percent, 
and Distinguished wine 29 percent. Yet one can question whether this information is of 
practical use to the investor. The investor has to make a decision about asset allocation 
for time period t based only on the information available at time period  1. t −  As such, 
successful practical implementation of mean-variance analysis depends on whether the 
optimal portfolio weights based on the information available at time period  1 t −  are 
accurate forecasts of the optimal portfolio weights in time period t. This section 
investigates whether, once practically implemented, mean-variance analysis can be used 
to achieve an investment return greater than the return available from an equally 
weighted investment portfolio.  
 
How the mean-variance portfolio approach to wine investment -- for the sample 
period discussed in this chapter -- can be practically implemented can be outlined as 
follows. Let  t μ  and  t Ω   denote the 4 × 1 mean return vector and 4 × 4 estimated   242
covariance matrix for a rolling 30 quarter window ending at time 
 ( 1997Q2,...,2000Q3). tt =  In selecting the length of the rolling window it is necessary 
to balance the two competing objectives of (i) having a window of length sufficient to 
generate sensible estimates of  t μ  and  ; t Ω   and (ii) having a forecast period of 
reasonable length. The number of independent elements in the N × N covariance matrix 
is  ( )
2 1
2 NNN −+ = ()
1
2 1 NN + , and so for N = 4, this is 
1
2 4 5 10. ××=  It  could 
therefore be argued a rolling window of length greater than 30 quarters is desirable. 
Unfortunately, given the length of the data set, and the desire to maintain a forecast 
period of reasonable duration, a longer rolling window is simply not possible.  
 
The maximum Sharpe Ratio on the efficient frontier for the rolling 30 quarter 
window ending at time t, and denoted 
*
t m  is found as 
** *
tt t tt ′′ w μ w Ω w , where 
*
t w  is 
the 4 × 1 vector of portfolio weights that maximises  t m . For practical implementation 
purposes, the portfolio weight vector 
*
t w  is then used as the forecast of the portfolio 
weight vector which will maximise the Sharpe Ratio in future periods. Specifically, 
*
t w  
represents the estimate of optimal portfolio weights until the portfolio is rebalanced. As 
return information is quarterly, the most frequent -- and theoretically most appropriate -- 
rebalancing frequency is quarterly, although less frequent rebalancing is also possible. 
 
Transaction costs when trading wine are high. For example, the buyers’ 
premium, including GST, is currently 15 percent at Langton’s, and while sellers’ 
premiums vary according to the quantity of wine sold, they too can be as high as 15 
percent. Information processing costs for mean-variance analysis are also relatively 
high. Given transaction and information processing costs are high, it is worth 
considering whether quarterly rebalancing is necessary, or whether the same result can 
be achieved using less frequent rebalancing. Specifically, the investment performance of 
the following four portfolios are evaluated. 
(i)  UThe benchmark portfolioU. For this portfolio the asset weight vector is w 
for all periods, where w is a 4 × 1 vector whose elements  1. i wN =  In 
words, the benchmark portfolio is an equally weighted portfolio. 
(ii)  UThe fixed weight portfolioU. For this portfolio the optimal portfolio weight 
vector, based on the return information contained in the first thirty   243
quarters, is estimated. This weight vector is then held constant for all 
future periods. No rebalancing takes place during the forecast period. 
(iii)  UThe annually rebalanced portfolioU. For this portfolio the optimal portfolio 
weight vector, based on the return information contained in the first 
thirty quarters, is estimated. This weight vector is then held constant for 
four quarters. After every four quarters the weight vector is updated 
using the return information contained in the previous thirty quarters.  
(iv)  UThe quarterly rebalanced portfolioU. For this portfolio asset weights are 
updated each quarter based on the information contained in the previous 
30 quarters. That is to say, the actual optimal asset weight vector in 
period t, is the estimate of the optimal asset weight vector in period  1. t +  
Specifically, for the quarterly rebalanced portfolio 
*
+1 ˆ tt = ww for 
1997Q2,...,2000Q3. t =  
 
  One approach to evaluating the success of the different investment strategies 
would be to use an index approach. The problem when return information is presented 
this way is that past performance necessarily influences future performance. A common 
alternate approach to evaluating investment performance is the zero bank balance 
approach. When return performance is evaluated using the zero bank balance approach, 
past performance does not influence future performance. As such, the zero bank balance 
approach can in some ways be thought of as providing return information which is 
homogeneous with respect to time. While it is true taking the logarithm of the index 
number series also produces a series which can be thought of as homogeneous with 
respect to time, it is felt the values given by the zero bank balance approach have a more 
natural interpretation. The zero bank balance methodology, as used in this chapter, is 
outlined below. 
 
Assume at the beginning of period one $1,000 is invested in each of the four 
portfolios outlined above. At the end of the period, if the return has been positive, the 
dollar amount over $1,000 is transferred into a separate bank account, and at the start of 
period two, $1,000 is once more invested in each of the four portfolios. This process 
repeats each quarter. In any given period, should the return to a portfolio be negative, 
the amount required to bring the balance up to $1,000 is transferred out of the separate 
bank account before the next period begins. At the conclusion of the last period, the 
balances in the separate bank accounts are compared. It is assumed no interest is paid on   244
monies held in each separate bank account. Likewise, it is assumed no interest is 
charged when balances are negative. 
 
The performance of each portfolio for each quarter of the period 1997Q3 to 
2000Q4 is summarised in Table 5.3. The summary details presented in Table 5.3 show 
the portfolio where weights are updated quarterly using mean-variance analysis is 
unambiguously the best performing portfolio. Of all portfolios considered it has the 
highest mean quarterly return, 1.91 percent, and lowest standard deviation, 3.78 percent. 
As such, the quarterly rebalanced portfolio also has the highest average Sharpe Ratio, 
.506. Detailed quarter-by-quarter return information for each of the portfolios shown in 
Table 5.3 is reported in Appendix 5.3. 
 
TABLE 5.3 
SUMMARY PORTFOLIO PERFORMANCE: WINE ONLY  























Benchmark (equally weighted)  .2500  .2500  .2500  .2500       243.24  1.738    3.799  .457 
Fixed Weight  .4217  .2322  .0000  .3461       262.00  1.871    3.920  .477 
Weights  Updated  Annually  .4622 .2255 .0000  .3124       249.42  1.782    3.970  .449 
Weights Updated Quarterly  .4836  .2584  .0000  .2580       267.43  1.910    3.776  .506 
    
 
 
Figure 5.4 provides a visual representation of the underlying quarter-by-quarter 
return information summarised in Table 5.3. For each portfolio, Panel A of Figure 5.4 
shows the amount deposited or withdrawn from the separate bank account each quarter, 
and provides key summary statistics. Panel B shows the cumulative bank account 
balance for each portfolio, and Panel C gives a frequency plot of the return information. 
For the frequency plots in Panel C, given the low number of observations, it is perhaps 
wisest to simply note the estimated values for the third and fourth moments of the 
distribution appear reasonable, and make no further comment. 
 
It is interesting to consider the evolution of the individual asset weights in the 
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FIGURE 5.4
SUMMARY INFORMATION ON DIFFERENT WINE PORTFOLIOS
A. Quarterly Bank Account Deposits and Withdrawals
B. Cumulative Bank Account Balance
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considering whether the asset weights following a simple linear trend. As such, Figure 
5.5 shows the result of fitting equation (5.8) to the data: 
 
* . it i i it wt u αβ =+ +       ( 5 . 8 )  
 
In equation (5.8) 
*
it w  is the optimal portfolio weight of wine asset   ( 1,...,4), ii =  at time 
period   ( 1997Q2,...,2000Q4); tt =   i α   is the intercept for wine i;  i β  is  the  slope 
coefficient for wine i; t is a linear trend term, and  it u  is a zero mean error term. At 
standard levels of significance, only for wine asset two -- Outstanding wine -- is the 
slope coefficient statistically different from zero. This could be interpreted as 
suggesting, in general, optimal portfolio weights for wine assets do not follow a simple 
linear trend. The actual OLS estimates of the slope coefficient and the intercept, along 
with standard errors and the 
2 R  values, are shown in Figure 5.5. If appropriate, standard 
errors have been corrected for heteroscedasticity and or autocorrelation, using, where 
appropriate, either the White (1980) heteroscedastic consistent covariance matrix, or the 
Newey and West (1987) heteroscedastic and autocorrelation consistent covariance 
matrix. Actual estimates were obtained using Micofit 5.0 for Windows. 
 
Equation (5.8) has further interesting properties. As 
4 *
1 1, it i w
= = ∑  it follows that 
4
1 1, i i α
= = ∑  and 
44
11 0, ii t ii u β
== == ∑∑  and it can be shown the OLS estimates of  i α  and 
i β , denoted  ˆi α  and  ˆ
i β   satisfy these constraints automatically. The specific results 
illustrating that the constraints are satisfied are shown in Table 5.4.  
  
TABLE 5.4 
ESTIMATES OF THE WEIGHT EQUATION: 
*
it i i it wt u αβ = ++  
Asset  ˆ
i α   S.E.  ˆ
i β   S.E. 
Exceptional wine  .5253  (.0513)  -.0063  (.0056) 
Distinguished wine  .1438  (.0400)  .0152  (.0044) 
Excellent wine  .0000  -  .0000  - 
Outstanding wine  .3309  (.0484)  -.0088  (.0053) 
Total 1.000  -  .000  - 
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So, in summary, it appears historical return information and mean-variance 
analysis can be used to obtain a return higher than that provided by an equally weighted 
wine investment portfolio. Specifically, over the sample period, the portfolio employing 
quarterly rebalancing and mean-variance analysis had an average quarterly return .17 
percent higher than that of an equally weighted portfolio. Further, the increase in return 
was achieved without extra risk. In fact, the portfolio employing quarterly rebalancing 
and mean-variance analysis had the lowest average risk of the four portfolios 
considered. 
 
Yet before concluding in favour of active mean-variance portfolio management 
it is worth considering costs. In particular it is worth considering whether the higher 
returns of active portfolio management cover the associated higher costs. Firstly, there 
are transaction costs. As noted previously, in the wine market transaction costs are 
substantial, and buyer’s and seller’s premiums can be up to 15 percent. Quarterly 
rebalancing therefore results in significant additional transaction costs each quarter. The 
equally weighted portfolio on the other hand does not require quarterly rebalancing, and 
so does not incur additional transaction costs each quarter.  
 
Asset One: Exceptional Wines Asset Two: Outstanding Wines
FIGURE 5.5
THE EVOLUTION OF OPTIMAL ASSET WEIGHTS
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Then there are monitoring and implementation costs. Maintaining and updating 
data files on wine sale prices is a time consuming process. As such it is a costly -- if 
only in opportunity cost terms -- process. The mean return to the quarterly rebalanced 
portfolio was only .17 percent per quarter higher than the equally weighted portfolio, 
and this is unlikely to be high enough to cover the costs associated with implementing 
quarterly rebalancing and mean-variance analysis. So, for most wine investors, an 
equally weighted portfolio is likely to represent the most appropriate investment 
portfolio. Actually, there are circumstances when the optimal mean-variance solution 
will be an equally weighted portfolio, and the sufficient conditions for such a result are 
explored in Appendix 5.2. 
 
Finally, there are perhaps other reasons to favour an equally weighted portfolio 
with respect to wine investment. A feature of mean-variance analysis, regardless of 
setting, is the tendency to arrive at optimal weight vectors with many elements equal to 
zero. In this example the weight given to asset three, Excellent wine, is zero in every 
period. It is possible, perhaps even probable, potential wine investors will want to hold 
strictly positive quantities of each wine asset. Potential investors may therefore feel 
uncomfortable adopting the portfolio suggested by mean-variance analysis. A further 
point in favour of the equally weighted portfolio is that conceptually, unlike mean-
variance analysis, it is easy to explain, and easy for potential investors to understand. 
For a typical person investing in wine, an approach centred on the role of variances, 
covariances, and quadratic programming, may appear bewilderingly complex. As there 
are no complex mathematical principles underlying the equally weighted portfolio, this 
simplicity can be seen as an advantage. 
 
So, while quarterly rebalancing and mean-variance analysis have been shown to 
increase investment performance during the sample period, due to the current high cost 
of implementing the approach, investors are probably better served -- for the moment -- 
by holding an equally weighted portfolio. In the future, as trading volumes grow, and 
competition in the fine wine auction market increases, it is possible commission rates 
will fall. At some point in the future it is therefore likely the gains made from pursuing 
an active wine investment portfolio approach will surpass monitoring, implementation, 
and transaction costs. Further, as more time series data becomes available, it will be 
possible to use a longer rolling window for implementing mean-variance analysis. A 
longer rolling window will allow for more precise estimates of both the covariance   249
matrix and the mean return vector, and so, this should result in the mean-variance 
optimised quarterly rebalanced portfolio outperforming the equally weighted portfolio 
by an even greater margin. So, while for the moment the passive equally weighted 
approach appears, in general, the most suitable wine investment strategy, this can be 
expected to change at some point in the future. 
 
5.5 RISK DIVERSIFICATION AND A SHARES, BONDS, AND WINE PORTFOLIO 
 
Having analysed the return to wine in some detail, it is natural to wonder about 
the broader role of wine in a diversified investment portfolio. Can wine, as an 
alternative asset class, decrease risk in an investment portfolio? This question can be 
answered with reference to the same mean-variance approach outlined in Section 5.3. In 
the following analysis three broad asset classes are considered: Australian Shares, 
Australian Bonds, and Australian Wine. The sample period is once more 1989Q4 to 
2000Q4, and while daily return data is available for both bonds and shares, as wine 
returns are quarterly, all returns are expressed at the quarterly frequency. However, 
before preceding it is worth making some comments on the asset return information 
reported in Table 5.5.  
 
The income derived from wine investment is solely determined by changes in 
the capital value of wine assets. The possibility investors receive some psychic joy, or 
aesthetic pleasure, from looking at their wine collection is ignored. Table 5.1 in Section 
5.3 provides information on the quarterly change in the capital value of four wine 
assets: Exceptional wine, Outstanding wine, Excellent wine, and Distinguished wine. If 
the quarterly return to wine asset  ( 1,...,4), ii =  at  time  ( 1990Q1,...,2000Q4) tt =  is 
denoted . it r  The return to the general asset class wine, at time t, is then 
4
1 ti t i t i R wr
= =∑  
where  it w  is the weight given to wine asset i, at time t, and 
4
1 1. it i w
= = ∑  If each wine 
asset is given an equal weight in each period, the return to wine at time t can be written 
as 
4
1 14 , ti t i R r
= = ∑  and  t R  represents the return to an equally weighted wine investment 
portfolio. The return to wine shown in the left hand panel of Table 5.5 is the return to an 
equally weighted portfolio of the four wine assets discussed in previous sections. For 
example, in 1990Q1 the estimated individual wine asset returns, originally reported in 
Table 5.1, were: Exceptional wine -.037, Outstanding wine .210, Excellent wine -.033, 
and Distinguished wine -.015. The return to an equally weighted portfolio of wine in   250
1990Q1 is therefore  () () ()
1
4 .037 .210 .033 .015 .031. − + +− +− = ⎡⎤ ⎣⎦  As can be seen, this 
is the value shown in the wine column of the left hand panel of Table 5.5 for 1991Q1, 
and when multiplied by 100 gives the percentage return to wine for the quarter. 
 
For bonds and shares, calculating return information is not quite so simple. Total 
bond returns for any given quarter comprise the coupon payment, plus the change in the 
capital value of the bond. The bond return values shown in the left hand panel of Table 
5.5 have been calculated by combining two data series. The quarterly coupon payment 
associated with 10 year Australian government bonds has been added to the change in 
the quarterly value of the Datastream Clean Price Australian Bond Index. The 
Datastream Clean Price Australian Bond Index is an index which ignores coupon 
payments, and so reflects only changes in the capital value of bonds. Table 5.6 records 
the quarterly return to bonds in 1990Q1 as .070. This value comprises the change in the 
Datastream Clean Price Australian Bond Index for 1990Q1 which was .038, and the 
coupon payment associated with 10 year Australian government bonds in 1990Q1 
which was .032. When multiplied by 100, the values shown in the bonds column of the 
left hand panel of Table 5.5 give the quarterly percentage return to bonds. 
 
Total quarterly share returns comprise dividend payments, plus the change in the 
capital value of the shares. The share price returns shown in Table 5.5 are based on the 
return to an Australian All Ordinaries total return index. The index values incorporate 
both the change in the capital value of shares, and dividend payments. Let 
1 log log , ttt I I α − =−  where log t I  is the natural logarithm of the index value at time t, 
and  1 log t I −  is the natural logarithm of the index value at time  1. t −  The value recorded 
in Table 5.6 for period t is  ( ) exp 1, t α −   and when multiplied by 100 gives the 
percentage return to shares in period t. So, to calculate the quarterly return, in say 
1990Q1, the closing index value on the last trading day in 1989Q4 is compared with the 
closing index value on the last trading day in 1990Q1. The last trading day in 1989Q4 
was December 29, and the index value on this date was 5089.2. The last trading day in 
1990Q1 was March 30, and the index value on this date was 4786.7. So, 
90 1 log(4786.7) log(5089.2) .061, Q α =−= −   and the return in 1990Q1 is therefore 
() exp .061 1 .060, −− = − which when multiplied by 100 gives the percentage return to   251
shares for 1990Q1. The data source for share return information was the SIRCA 
(Securities Industry Research Centre of Asia-Pacific) daily return All Ordinaries Index. 
 
For each asset class, summary return information is provided at the bottom of 
Table 5.5. For the sample period the estimated mean quarterly returns are: wine 3.1 
percent, shares 2.7 percent, and bonds 2.6 percent. The standard deviation of returns for 
wine and shares, as expected, are noticeably higher than for bonds. Specifically, the 
standard deviation of returns are: wine 6.4 percent, shares 5.8 percent, and bonds 3.1 
percent. As  previously discussed, the coefficient of variation provides a measure of the 
variability of returns relative to the level of returns. Using this measure there appears to 
be little separating the risk-return profile of shares, which have a coefficient of variation 
value of 2.2, and wine, which has a coefficient of variation value of 2.1. The coefficient 
of variation value for bonds, at 1.2, is noticeably lower than that of both wine and 
shares. 
 
The right hand panel of Table 5.5 provides an accumulation index measure of 
performance for each asset. And, comparing the 2000Q4 index values and the summary 
return information reported for each asset is a useful reference point for noting the 
difference between an index approach to measuring investment performance, and the 
zero bank balance approach to measuring investment performance. Over the sample 
period the arithmetic mean return for shares is higher than for bonds. As such, if the 
zero bank balance approach is used to evaluate investment performance, it is shares 
which will have the higher cumulative bank account balance at the end of the sample 
period. Specifically, using the zero bank balance approach, and investing $1,000 in each 
asset each quarter, the cumulative bank account balances in 2000Q4 would be: shares 
$1,174.8, and bonds $1,144.0. Yet, consider the final index number values displayed in 
the right hand panel of Table 5.5. Using the index number approach, bonds, with a final 
index number value of 303.4, appear to outperform shares, which have a final index 
number value of 298.0. The result is an example of the way, when an accumulation 
index approach is used, past performance effects future performance. In the first four 
quarters of the sample period share returns were: -6.0 percent, -.4 percent, -6.4 percent, 
and -6.0 percent. The returns to bonds over the same period were: 7.0 percent, 1.4 
percent, 4.2 percent, and 4.2 percent. When the index approach is used, the poor 
performance of shares, relative to bonds, in the first few quarters of the sample period 
drags down the performance of shares, relative to bonds, in all future periods. The zero   252
bank balance approach, which is homogeneous with respect to time, is not affected this 
way. As noted in the previous chapter, there is some ambiguity with respect to which 
method of evaluating investment performance is most appropriate, and different authors 
choose different methods. It is however important to be aware the method chosen to 
evaluate investment performance has non-trivial implications.  
 
There are significant differences in the transaction costs associated with trading 
shares, bonds, and wine. Further, the tax treatment of the returns to shares, bonds, and 
wine are not the same. Differences between transactions costs, and differences in the tax 
treatment of the income stream each asset generates are ignored in the following 
analysis. 
 
For each asset the quarterly return information presented in Table 5.5 is also 
shown in Figure 5.6. Panel A of Figure 5.6 shows the quarterly return information for 
each asset through time, and the dotted line indicates the mean. For each asset class the 
scale on the vertical axis is the same, and the spike in the estimated return to wine in 
1992Q4 -- 28.5 percent -- is noticeable. Yet Panel A of Figure 5.6 indicates the return to 
wine is not noticeably more variable than the return to shares. For both asset classes 
relatively large returns occur with the same level of frequency, and are of approximately 
the same order of magnitude. For example, the quarterly return to shares is greater than 
10 percent in five quarters: 1991Q1, 1993Q3, 1993Q4, 1997Q2, and 1999Q4, and the 
quarterly return to wine is greater than 10 percent in five quarters: 1992Q4, 1993Q2, 
1995Q2, 1997Q2, and 1997Q4. In no quarter is the return to bonds greater than 10 
percent. Panel B of Figure 5.6 plots the accumulation index values for each asset, and 
Panel C shows the frequency distribution of quarterly returns for each asset.  
 
Given the return information shown in Table 5.5, it is now possible to consider 
whether wine can play a role in decreasing portfolio risk. The summary return 
information shown at the bottom of Table 5.5 is sufficient information to establish the 
mean return vector for shares, bonds, and wine. Further, the covariance matrix for 
shares, bonds, and wine can be estimated, using mean squares and cross products, from 
the quarter-by-quarter return information shown in Table 5.5. And, if the ordering of 
assets in Ω and μ is shares, bonds, wine, then the estimated values are:    253
TABLE 5.5 
ASSET RETURN INFORMATION FOR SHARES, BONDS, AND WINE 
 
Quarterly Asset Return  Cumulative Return Index  Period 
Ending 
Shares Bonds  Wine    Shares  Bonds  Wine 
1989Q4     -     -     -  100.0  100.0  100.0 
1990Q1 -.060  .070  .031  94.0  107.0  103.1 
1990Q2 -.004  .014  -.003  93.7  108.5  102.8 
1990Q3 -.064  .042  .005  87.7  113.1  103.4 
1990Q4 -.060  .042  .008  82.5  117.8  104.3 
1991Q1 .138  .082  .006  93.8  127.5  104.9 
1991Q2 .057  .051  -.001  99.2  134.0  104.8 
1991Q3 .042  .040  .013  103.3  139.4  106.1 
1991Q4 .072  .059  .078  110.7  147.6  114.4 
1992Q1 -.035  .081  -.080  106.8  159.5  105.3 
1992Q2 .052  -.013  .074  112.4  157.5  113.1 
1992Q3 -.091  .077  -.092  102.1  169.6  102.6 
1992Q4 .059  .002  .285  108.2  169.9  131.9 
1993Q1 .084  .021  -.001  117.3  173.4  131.8 
1993Q2 .053  .058  .115  123.5  183.4  147.0 
1993Q3 .137  .033  .027  140.5  189.5  150.9 
1993Q4 .119  .032  -.059  157.2  195.5  142.1 
1994Q1 -.048  .016  .091  149.6  198.7  155.1 
1994Q2 -.022  -.037  -.025  146.3  191.3  151.2 
1994Q3 .027  -.044  -.020  150.3  183.0  148.1 
1994Q4 -.045  .002  .047  143.6  183.3  155.1 
1995Q1 .007  .019  .038  144.5  186.7  160.9 
1995Q2 .070  .040  .111  154.7  194.2  178.8 
1995Q3 .067  .063  .020  165.0  206.5  182.4 
1995Q4 .046  .047  .071  172.6  216.2  195.3 
1996Q1 .020  .031  .097  176.0  223.0  214.4 
1996Q2 .018  -.009  .086  179.2  221.1  232.8 
1996Q3 .030  .021  -.041  184.6  225.8  223.2 
1996Q4 .072  .062  .036  197.8  239.9  231.1 
1997Q1 .009  .033  .077  199.5  247.8  249.0 
1997Q2 .137  -.012  .107  226.8  244.9  275.7 
1997Q3 .024  .068  -.010  232.2  261.5  272.8 
1997Q4 -.044  .046  .107  222.0  273.5  301.9 
1998Q1 .059  .008  .061  235.0  275.8  320.2 
1998Q2 -.019  .026  .015  230.5  282.9  324.9 
1998Q3 -.020  .011  .020  225.8  285.9  331.4 
1998Q4 .097  .033  -.045  247.8  295.1  316.5 
1999Q1 .064  .004  .040  263.7  296.2  329.3 
1999Q2 .008  -.009  -.013  265.9  293.7  324.9 
1999Q3 -.020  -.018  .040  260.6  288.3  337.9 
1999Q4 .104  .006  .039  287.7  289.9  351.1 
2000Q1 .003  -.015  -.005  288.7  285.4  349.4 
2000Q2 .047  .031  -.001  302.3  294.4  349.0 
2000Q3 .006  .023  -.013  304.0  301.2  344.6 
2000Q4 -.020  .007  .009  298.0  303.4  347.7 
Arith. Mean  .0267  .0260  .0305    -  -  - 
St. Dev.P
 
P  .0580 .0309  .0640    -  -  - 
Coeff. of 
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FIGURE 5.6
HISTORICAL QUARTERLY RETURN INFORMATION FOR SHARES BONDS AND WINE
A. Quarterly Return Information Through Time
B. Quarterly Index Values Through Time





































                    shares    bonds      wine









    (5.9) 
 
The second element in the last row of Ω, the covariance between the return to 
bonds and the return to wine, is negative, which is interesting. As previously discussed, 
because correlation coefficient values are bounded by minus one and positive one, they 
provide a more natural interpretation of the relationship between asset returns than 
covariances. The correlation matrix for the returns to shares, bonds, and wine is,  
1     .002    .177
    1    -.159 .




⎢ ⎥ ⎣ ⎦
 
For the sample period, the returns to shares and bonds are approximately independent; 
the returns to shares and wine are positively correlated; and the returns to bonds and 
wine are negatively correlated. 
 
By combining the covariance matrix and mean vector (5.9) and problem (5.5), 
letting  L ′ w μ  = .02610, and increasing  L ′ w μ  by steps of .00002 until  L ′ w μ =  U ′ w μ  = 
.02848, it is possible to identify the efficient frontier for a shares, wine, and bonds 
portfolio. The solutions to the quadratic programming problems were again obtained 
using GAUSS 5.0, and solutions, along with associated relevant information are shown 
in Table 5.6. The portfolio with the highest Sharpe Ratio is indicated with shading, and 
all solution values not part of the efficient frontier are indicated with italics. All efficient 
portfolios include a positive holding of wine, and as the required rate of return 
increases, so too does the allocation to wine. For the sample period the portfolio weights 
which maximise the Sharpe Ratio are: shares .1374, bonds .6671, and wine .1955. 
 
Figure 5.7 plots the solution values to the constrained optimisation problem in 
risk-return space, and also shows the risk-return profile of the individual assets, and an 
equally weighted portfolio (all evaluated at sample means). All portfolio combinations 
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TABLE 5.6  
CONSTRAINED OPTIMISATION SOLUTIONS: THREE ASSETS 1989Q4-2000Q4 






s w   b w  







s w   b w  
w w  
2.6100  2.7890  .9358  .1339 .8661 .0000  2.7300  2.5214  1.0827 .1200  .6165  .2636 
2.6120  2.7576  .9472  .1615 .8385 .0000  2.7320  2.5295  1.0801 .1188  .6131  .2681 
2.6140  2.7379  .9547  .1874 .8123 .0003  2.7340  2.5380  1.0772 .1176  .6097  .2727 
2.6160  2.7236  .9605  .1863 .8089 .0048  2.7360  2.5468  1.0743 .1165  .6063  .2772 
2.6180  2.7096  .9662  .1851 .8056 .0094  2.7380  2.5561  1.0712 .1153  .6029  .2817 
2.6200  2.6959  .9719  .1839 .8022 .0139  2.7400  2.5657  1.0679 .1142  .5996  .2863 
2.6220  2.6825  .9775  .1828 .7988 .0184  2.7420  2.5756  1.0646 .1130  .5962  .2908 
2.6240  2.6694  .9830  .1816 .7954 .0230  2.7440  2.5860  1.0611 .1118  .5928  .2954 
2.6260  2.6567  .9885  .1804 .7920 .0275  2.7460  2.5966  1.0575 .1107  .5894  .2999 
2.6280  2.6442  .9939  .1793 .7887 .0321  2.7480  2.6077  1.0538 .1095  .5861  .3044 
2.6300  2.6321  .9992  .1781 .7853 .0366  2.7500  2.6190  1.0500 .1083  .5827  .3090 
2.6320  2.6204  1.0044  .1769 .7819 .0411  2.7520  2.6307  1.0461 .1072  .5793  .3135 
2.6340  2.6090  1.0096  .1758 .7785 .0457  2.7540  2.6428  1.0421 .1060  .5759  .3181 
2.6360  2.5979  1.0147  .1746 .7752 .0502  2.7560  2.6552  1.0380 .1048  .5726  .3226 
2.6380  2.5872  1.0196  .1735 .7718 .0548  2.7580  2.6679  1.0338 .1037  .5692  .3271 
2.6400  2.5768  1.0245  .1723 .7684 .0593  2.7600  2.6809  1.0295 .1025  .5658  .3317 
2.6420  2.5668  1.0293  .1711 .7650 .0638  2.7620  2.6943  1.0251 .1014  .5624  .3362 
2.6440  2.5572  1.0340  .1700 .7617 .0684  2.7640  2.7079  1.0207 .1002  .5591  .3408 
2.6460  2.5479  1.0385  .1688 .7583 .0729  2.7660  2.7219  1.0162 .0990  .5557  .3453 
2.6480  2.5390  1.0429  .1676 .7549 .0775  2.7680  2.7362  1.0116 .0979  .5523  .3498 
2.6500  2.5305  1.0472  .1665 .7515 .0820  2.7700  2.7508  1.0070 .0967  .5489  .3544 
2.6520  2.5223  1.0514  .1653 .7482 .0865  2.7720  2.7656  1.0023 .0955  .5455  .3589 
2.6540  2.5145  1.0555  .1642 .7448 .0911  2.7740  2.7808  .9976 .0944  .5422  .3635 
2.6560  2.5071  1.0594  .1630 .7414 .0956  2.7760  2.7963  .9928 .0932  .5388  .3680 
2.6580  2.5001  1.0631  .1618 .7380 .1001  2.7780  2.8120  .9879 .0921  .5354  .3725 
2.6600  2.4935  1.0668  .1607 .7346 .1047  2.7800  2.8280  .9830 .0909  .5320  .3771 
2.6620  2.4873  1.0702  .1595 .7313 .1092  2.7820  2.8443  .9781 .0897  .5287  .3816 
2.6640  2.4815  1.0735  .1583 .7279 .1138  2.7840  2.8608  .9732 .0886  .5253  .3862 
2.6660  2.4761  1.0767  .1572 .7245 .1183  2.7860  2.8776  .9682 .0874  .5219  .3907 
2.6680  2.4711  1.0797  .1560 .7211 .1228  2.7880  2.8947  .9632 .0862  .5185  .3952 
2.6700  2.4665  1.0825  .1549 .7178 .1274  2.7900  2.9120  .9581 .0851  .5152  .3998 
2.6720  2.4623  1.0852  .1537 .7144 .1319  2.7920  2.9295  .9531 .0839  .5118  .4043 
2.6740  2.4585  1.0876  .1525 .7110 .1365  2.7940  2.9473  .9480 .0828  .5084  .4088 
2.6760  2.4552  1.0899  .1514 .7076 .1410  2.7960  2.9654  .9429 .0816  .5050  .4134 
2.6780  2.4522  1.0921  .1502 .7043 .1455  2.7980  2.9837  .9378 .0804  .5016  .4179 
2.6800  2.4497  1.0940  .1490 .7009 .1501  2.8000  3.0022  .9327 .0793  .4983  .4225 
2.6820  2.4475  1.0958  .1479 .6975 .1546  2.8020  3.0209  .9275 .0781  .4949  .4270 
2.6840  2.4458  1.0974  .1467 .6941 .1592  2.8040  3.0399  .9224 .0769  .4915  .4315 
2.6860  2.4446  1.0988  .1455 .6907 .1637  2.8060  3.0590  .9173 .0758  .4881  .4361 
2.6880  2.4437  1.1000  .1444 .6874 .1682  2.8080  3.0784  .9122 .0746  .4848  .4406 
2.6900  2.4432  1.1010  .1432 .6840 .1728  2.8100  3.0980  .9070 .0734  .4814  .4452 
2.6920  2.4432  1.1018  .1421 .6806 .1773   2.8120  3.1178  .9019  .0723  .4780  .4497 
2.6940  2.4436  1.1025  .1409 .6772 .1819   2.8140  3.1379  .8968  .0711  .4746  .4542 
2.6960  2.4444  1.1029  .1397 .6739 .1864   2.8160  3.1581  .8917  .0700  .4713  .4588 
2.6980  2.4457  1.1032  .1386 .6705 .1909   2.8180  3.1785  .8866  .0688  .4679  .4633 
2.7000  2.4473  1.1032  .1374  .6671  .1955   2.8200  3.1991  .8815  .0676  .4645  .4679 
2.7020  2.4494  1.1031  .1362 .6637 .2000   2.8220  3.2198  .8764  .0665  .4611  .4724 
2.7040  2.4519  1.1028  .1351 .6604 .2046   2.8240  3.2408  .8714  .0653  .4577  .4769 
2.7060  2.4548  1.1023  .1339 .6570 .2091   2.8260  3.2619  .8664  .0641  .4544  .4815 
2.7080  2.4581  1.1017  .1328 .6536 .2136   2.8280  3.2833  .8613  .0630  .4510  .4860 
2.7100  2.4618  1.1008  .1316 .6502 .2182   2.8300  3.3048  .8563  .0618  .4476  .4906 
2.7120  2.4660  1.0998  .1304 .6468 .2227   2.8320  3.3264  .8514  .0607  .4442  .4951 
2.7140  2.4705  1.0985  .1293 .6435 .2273   2.8340  3.3483  .8464  .0595  .4409  .4996 
2.7160  2.4755  1.0972  .1281 .6401 .2318   2.8360  3.3702  .8415  .0583  .4375  .5042 
2.7180  2.4809  1.0956  .1269 .6367 .2363   2.8380  3.3924  .8366  .0572  .4341  .5087 
2.7200  2.4866  1.0939  .1258 .6333 .2409   2.8400  3.4147  .8317  .0560  .4307  .5133 
2.7220  2.4928  1.0919  .1246 .6300 .2454   2.8420  3.4372  .8268  .0548  .4274  .5178 
2.7240  2.4994  1.0899  .1235 .6266 .2500   2.8440  3.4598  .8220  .0537  .4240  .5223 
2.7260  2.5063  1.0877  .1223 .6232 .2545   2.8460  3.4826  .8172  .0525  .4206  .5269 











CONSTRAINED OPTIMISATION SOLUTION VALUES AND THE


























The efficient frontier comprises all solution values above
and including the point: return 2.69 percent, risk 2.44 percent  258
dominated. The efficient frontier is therefore represented by all points on the curve 
above this portfolio combination. The point where the Sharpe Ratio is maximised is 
shown, and it is the point where expected portfolio return is 2.70 percent, and risk 2.45 
percent. The actual value of the Sharpe Ratio at this point is 1.10. Figure 5.8 illustrates 
the way holdings of the three assets vary as the required rate of return increases, and 
identifies the weight allocation which maximises the Sharpe Ratio. For all efficient 
portfolios there is a positive weight to wine. Again it is interesting to note the risk-return 
profile of the equally weighted shares, bonds, and wine portfolio is quite close to the 
efficient frontier. 
 
  The value of wine, as an asset allowing portfolio risk to be reduced, is further 
illustrated in Figure 5.9. The figure plots, in risk-return space, the solution values to the 
constrained optimisation problem for two different portfolios. The first set of solution 
values is the same set as that shown in Figure 5.8, and relates to a shares, bonds, and 
wine portfolio. The second set of solution values represent the solution values when the 
portfolio is restricted to just bonds and shares. For all efficient portfolios, the shares, 
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Wine, as an asset class, has diversification benefits, and this is an important finding. 
Investing in wine is relatively risky, and as such it is an asset class many investors may 
not consider. Yet, mean-variance analysis shows, by adding wine to an investment 
portfolio, portfolio risk can be reduced. For any investor preferring: (i) higher returns to 
lower returns; and (ii) less risk to more risk for any given level of return, wine is an 
asset class they should consider holding. 
 
  Mean-variance analysis has shown the value of including wine in an investment 
portfolio. Yet from a practical point of view, the problem with selecting optimal 
portfolio weights using mean-variance analysis is the same as that encountered for the 
conditional within wine analysis. The optimal asset weights for period t must be 
selected before the return information for period t is known. Section 5.6 considers 
practical implementation options with respect to mean-variance analysis and a portfolio 
consisting of shares, bonds, and wine. 
 
5.6 PRACTICAL STRATEGIES FOR SELECTING UNCONDITIONAL PORTFOLIO WEIGHTS 
 
In Section 5.5 mean-variance analysis was used to demonstrated the risk 
diversification benefits of including wine in an investment portfolio. Specifically, it was 
shown the optimal asset allocation, based on estimated return information for the 
sample period was approximately: 14 percent to shares, 67 percent to bonds, and 19 
percent to wine. Further, it was shown all efficient portfolios include a positive holding 
of wine. Whether mean-variance analysis, as practically implemented, can be used to 
increase portfolio return to a level higher than that achievable using an equally weighted 
investment portfolio is a separate question. This question can however be investigated 
using the same approach used in Section 5.4. In the following discussion, the 
investment performance of the: benchmark equally weighted, fixed weight, annually 
rebalanced, and quarterly rebalanced, shares, bonds, and wine investment portfolios are 
compared. The structure of these four portfolios is broadly as outlined previously. 
 
As there are three assets,  t μ  and  t Ω  now denote the 3 × 1 mean return vector, 
and the 3 × 3 estimated covariance matrix for rolling 30 quarter windows ending at time 
 ( 1997Q2,...,2000Q3). tt =  For the benchmark equally weighted portfolio the individual 
asset weights are therefore always one third. For the portfolios using mean-variance 
analysis, first the maximum Sharpe Ratio on the efficient frontier for the rolling 30   260
quarter window ending at 1997Q2 is found. The portfolio weight vector associated with 
this point is then used as the forecast of the portfolio weight vector which will maximise 
the Sharpe Ratio in future periods. For the annually rebalanced portfolio the weights are 
updated every four quarters, and for the quarterly rebalanced portfolio the weights are 
updated every quarter. For the fixed weight portfolio the weight vector is not updated 
during the forecast period. 
 
The performance of each portfolio for the period 1997Q3 to 2000Q4 is 
summarised in Table 5.7, and specific quarter-by-quarter return information for each 
portfolio can be found in Appendix 5.3. First, consider the performance of the three 
portfolios using mean-variance analysis. Although the increase in performance is slight, 
and certainly not enough to offset the higher transaction costs associated with more 
frequent rebalancing, the portfolios perform as expected. The more often the portfolio is 
rebalanced, the higher the mean quarterly portfolio return. Specifically, the cumulative 
bank account balances in 2000Q4, are $231.76 for the fixed weight portfolio, $232.72 
for the annually rebalanced portfolio, and $235.20 for the quarterly rebalanced portfolio. 
Although of the portfolios using mean-variance analysis the quarterly rebalanced 
portfolio performs best, it does not outperform the benchmark equally weighted 
portfolio. Both the cumulative bank account balance, and the mean Sharpe Ratio of the 
equally weighted portfolio are higher than that of the quarterly rebalanced mean-
variance optimised portfolio.  
 
TABLE 5.7 
SUMMARY PORTFOLIO PERFORMANCE: SHARES, BONDS, WINE  
Mean Asset Weights  
Portfolio 













Benchmark (equally weighted)  .3333  .3333  .3333    250.79  1.791  1.906  1.064 
Fixed Weight  .1075  .6960  .1965    231.76  1.655  1.831  .904 
Weights Updated Annually  .1825  .6060 .2114    232.72  1.662  1.954  .851 
Weights Updated Quarterly  .1974  .5874  .2152    235.20  1.680  1.940  .866 
    
 
Portfolio performance is also described in Figure 5.10. Panel A of Figure 5.10 
shows the quarterly deposits and withdrawals from the separate bank accounts of the 
four different portfolios. Interestingly, not only did the equally weighted portfolio have 
the highest mean return, but over the sample period it also had the highest maximum   261
and minimum quarterly return. Panel B plots the cumulative bank account balances for 
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FIGURE 5.10
SUMMARY INFORMATION OF PORTFOLIO PERFORMANCE
A. Quarterly Bank Account Deposits and Withdrawals
B. Cumulative Bank Account Balance
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Kurt. = 1.434  263
All portfolio returns exhibit a mild positive skew, and, all have kurtosis values less than 
three. Although, given the low number of observations it would be unwise to place any 
great weight on the estimates of the third and fourth moments of the distribution.  
 
That an equally weighted portfolio should outperform a portfolio based on 
practically implemented mean-variance analysis is not an unknown phenomena. In fact 
such outcomes have been noted almost since it became practical to implement mean-
variance analysis (Jorion, 1985). The observed return data can be thought of as 
representing just one of the many different data realisations possible. As such, on at 
least some occasions, an equally weighted portfolio will outperform a portfolio using 
mean-variance analysis. That is to say, the result could be specific to this particular 
realisation of the data. Further, as  t μ  and  t Ω  are estimates, the issue of estimation error 
must also be acknowledged. There are  ()
1
2 1 NN +  =  ( )
1
2 346 × ×=  independent 
elements in  , t Ω  and so, a rolling window of length greater than 30 quarters is desirable. 
Given a rolling window of longer duration, it is thought the performance of the mean-
variance optimised quarterly rebalanced portfolio would improve. 
 
Recall for a moment the discussion in Appendix 4.3. The discussion in this 
appendix centred on comparing different approaches to calculating average returns by 
evaluating the differences in the implied weighting schemes of each approach. As the 
historic arithmetic mean asset return is an unbiased estimator of future returns, to date it 
is the estimator which has been used to obtain  . t μ  That  is 
1 1 .
T
it it t T r μ
= = ∑  Infinite 
alternate schemes for estimating future returns can of course be devised. It is therefore 
possible to devise a scheme that uses mean-variance analysis and outperforms the 
benchmark portfolio. For example, in the first half of the sample period the mean 
quarterly returns were: shares 2.2 percent, bonds 3.1 percent, and wine 3.0 percent. In 
the second half of the sample, mean quarterly returns were: shares 3.1 percent, bonds 
2.1 percent, and wine 3.2 percent. As such, it is likely a weighting scheme placing 
greater emphasis on the returns in more recent periods, when calculating expected 
returns, would perform quite well. For example, with the current data set, if  t μ  was 














=+ ∑    it is probable the mean-variance optimised, quarterly   264
rebalanced portfolio would outperform the benchmark portfolio. Yet to follow such an 
approach would be misguided. To back test different approaches until an approach 
which performs particularly well is found is pointless. With such an ad hoc approach, 
the optimal weighting scheme for the current sample period will generally not be the 
optimal approach for other time periods. If alternate approaches to obtaining estimates 
of future returns are to be considered, it is necessary the alternatives conform to some 
universal criteria. Section 5.7 investigates some, but certainly not all, the alternatives 
available when estimating expected returns. 
 
5.7 SENSITIVITY ANALYSIS 
 
For the conditional wine only analysis the equally weighted portfolio performed 
relatively well, and once transaction costs were considered was thought the best 
performing portfolio. In the case of the unconditional shares, bonds, and wine analysis, 
the equally weighted portfolio was the best performing portfolio even before transaction 
costs were considered. That such a naïve investment approach should perform so well 
relative to the mean-variance optimisation approach is not unknown. For example, 
Jorion (1985, pp. 261-262) provides an example, where, over the period January 1968 to 
December 1977, an equally weighted international portfolio outperforms a portfolio 
where the weights have been selected as those which maximise the in-sample Sharpe 
Ratio. In the study, the in-sample period was January 1959 to December 1966, and the 
Sharpe Ratio was defined, as is more commonly the case, in terms of excess returns. 
The portfolio Jorion considers was originally described by Grubel (1968, p. 1307) in a 
study investigating the benefits of international diversification. 
 
Yet such findings do not necessarily imply the mean-variance framework is 
flawed. Mean-variance analysis is a two step process. The first step is to obtain 
estimates of the expected returns, variances, and covariances. The second step is to use 
the estimates obtained to solve the quadratic programming problem shown at (5.5). The 
relative poor performance of the mean-variance optimised portfolio may therefore be 
the result of estimation error. This section reviews the suitability of the mean return 
vector as an estimator, and canvasses a possible replacement estimator. 
 
  Using the sample mean as an estimator of the expected return to an asset, as has 
been done in the previous sections, in some circumstances, may be improved upon.   265
Specifically, for quadratic loss functions, and p-variate populations, where  2, p >  there 
are estimators other than the sample mean that generate a smaller expected loss. Press 
(1972, pp. 170-172) discusses a 1956 paper by Stein, and the work of Stein and James 
in 1961, which prove this result. In the context of mean-variance analysis, opportunities 
to improve upon the sample mean as an estimate of expected returns are most likely to 
occur when the number of assets under consideration is large, and the number of 
observations on each asset relatively low. In this study, while the number of assets 
considered is low, so too is the number of return observations for each asset. It is 
therefore worth reviewing the performance of the sample mean as an estimator.  
 
  A common feature of financial return data is a low mean return relative to the 
standard deviation. This characteristic implies hypothesised true values of zero or close 
to zero for quarterly returns will not be rejected on the basis of t-tests. Similarly, 
hypothesised values which are very high will also not be rejected. Specifically, for the 
entire sample period, hypothesised mean values for the quarterly return to wine not 
rejected at the 95 percent confidence level are: Exceptional wine: .64 to 5.85 percent, 
Outstanding wine: .37 to 7.88 percent, Excellent wine: -.56 to 4.82 percent, and 
Distinguished wine: .67 to 4.78 percent. With respect to the shares, bonds, and wine 
analysis, the picture is slightly less unclear. The hypothesis of negative or zero mean 
quarterly returns can be rejected for each asset, but the range of acceptable values is still 
large. Specifically, hypothesised mean values for the quarterly return to each asset not 
rejected at the 95 percent confidence level are: shares: .90 to 4.43 percent, bonds: 1.66 
to 3.54 percent, and wine: 1.11 to 5.00 percent. When practical implementation 
strategies for mean-variance analysis were considered, the estimates were based on 
rolling 30 quarter windows, not the entire sample. As such, for the practically 
implemented mean-variance analysis, the range of hypothesised values not rejected is 
even larger than those shown above. 
 
Jorion (1985, pp. 261-265) outlines an estimation approach which can be used to 
evaluate the suitability of using the historic arithmetic mean as a forecast of future 
returns. The framework suggested can be adapted to investigate the suitability of the 
estimates used in this study as follows. Let  it r  denote the actual return to wine asset 
 ( 1,...,4) ii =  at time   ( 1997Q3,...,2000Q4). tt =  Let  1 it r −  denote the expected return to 
wine asset i  at time  , t  where  1 it r −  is the arithmetic mean quarterly return of a thirty   266
quarter rolling window ending at time  1. t −  Now consider equation (5.10): 
 
1 , it i it it rr u β − = +         ( 5 . 1 0 )  
 
where  it u  is a zero mean constant variance error term. Regressing the actual return for 
asset i on the forecast return, via OLS, and without an intercept, amounts to minimising 
the sum of the squared forecast errors. If  1 it r −  is a good forecast of  , it r  the OLS estimate 
of , i β  denoted  ˆ , i β  should take the value one.  
  
Equation (5.10) was estimated for each of the four wine assets and generally the 
point estimates of β   are closer to zero than one. The results are however not 
conclusive. The standard errors attached to each estimate are large, and while the 
hypothesis of  0  i i β =∀   can not be rejected, nor can the hypothesis of  1  . i i β = ∀  
Equation (5.10) was also estimated for shares, bonds, and wine. For these assets in 
general the point estimates of β  are closer to one than zero. The hypothesis of  0 i β = , 
can be rejected for bonds, and the hypothesis of  1 i β =  is not rejected for any asset. The 
results therefore are broadly in line with a priori expectations. As the number of assets 
under consideration gets closer to two, the sample mean becomes increasingly suitable 
as an estimator of expected return. The specific estimation results are reported in Table 
5.8. In the left hand panel of the table,  1 β  indicates the asset under consideration is wine 
asset one, etc. In the right hand panel of the table  ,  , and  s bw β ββ  denote, respectively, 
the assets under consideration are shares, bonds, and wine. 
 
Visual representations are often helpful. For each wine asset, Panel A of Figure 
5.11 plots  1, it r −  the forecast value of returns at time t, and the actual return  . it r  The 
dotted lines represent the forecast values, and the solid lines the actual values. Panel B 
of Figure 5.11 plots the same information for shares, bonds, and wine. So, based on the 
findings shown in Table 5.8, and the plots shown in Figure 5.11, it might seem safest to 
conclude, that while the forecasts of expected returns perform reasonably well, there 
may be room for improvement. It is therefore worth considering the Bayes-Stein 
estimator for returns proposed by Jorion (1985, p. 267).  
   267
TABLE 5.8 
THE SUITABILITY OF THE SAMPLE MEAN AS A FORECAST OF RETURNS: 
1 it i it it rr u β − = +  
Individual Wine Assets    Shares, Bonds, and Wine  
Hypoth. Est. S.E. T-value Conclusion    Hypoth. Est. S.E. T-value  Conclusion 
1 0 β =  .502 .239 2.104 Do  not  reject   0
s β =   .641  .372  1.723  Do not reject 
1 1 β =   .502 .239 -2.084  Do  not  reject   1
s β =   .641  .372  -.966  Do not reject 
2 0 β =  .467 .348 1.344 Do  not  reject   0
b β =  .718 .237 3.026  Reject 
2 1 β =   .467 .348 -1.534  Do  not  reject   1
b β =   .718  .237  -1.190  Do not reject 
3 0 β =  .350 .306 1.146 Do  not  reject   0
w β =   .470  .258  1.818  Do not reject 
3 1 β =   .350 .306 -2.127  Do  not  reject   1
w β =   .470  .258  -2.053  Do not reject 
4 0 β =  .343 .311 1.104 Do  not  reject            
4 1 β =   .343 .311 -2.111  Do  not  reject            
Critical t-value = 2.145 
 
Let  t r  be an N×1 vector denoting the Jorion Bayes-Stein return vector at time t, 
and, consistent with the previous discussion, let  t μ  denote the N×1 mean return vector 
at time t, and let  t Ω  denote the N×N covariance matrix at time t, where  t Ω  has been 
estimated using mean squares and cross products. Now, let  t μ   denote the return 
associated with the global minimum variance portfolio at time  , t  and let  t μ  denote  t μ e 
where e is an N×1 vector of ones. The Jorion Bayes-Stein return vector at time t, can 
then be written as:  



















+ ′ −− − − μμΩμμ
  The Jorion Bayes-
Stein return vector is simply the weighted sum of  t μ , a vector whose elements are all 
equal to the global minimum variance portfolio return at time t, and  , t μ  the mean return 
vector at time t. The weight,  , t α  is determined by the data. Specifically, as 0 1 t α ≤ ≤  
and ( ), tt f α λ =   by examining the first and second order partial derivatives 
tt α λ ∂∂ =()
2
0, TT λ +>  and  () ()
2 4 2 20 ; t TT T αλ λ λ ∂ ∂= − + + <  it is possible to 
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A. Within Wine Portfolio



































For example, the Jorion Bayes-Stein return vector for shares, bonds and wine at 









                       shares    bonds    wine
10  .3352 .1897 .3375
10  .2430 .2430 .2430
.2714 .0339 -.0197
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     ( 5 . 1 2 )  
 
and solving first for  00 3 Q λ  and then  00 3. Q α  Specifically  00 3 38.64, Q λ =  and  00 3 .56. Q α =  
The Jorion Bayes-Stein return vector is therefore  [ ]
1
00 3 10 .2833 .2197 .2843 . Q
− ′ ×= r  
The practical effect of the process is to draw the estimates of individual asset returns 
closer together. Specifically, the estimates are drawn towards the global minimum 
variance portfolio return. For 2000Q3, as both the sample mean return to shares and 
wine are greater than the return to the global minimum variance portfolio, the Jorion 
Bayes-Stein estimates for shares and wine are lower than the corresponding sample 
mean returns. However, as the sample mean return to bonds is less than the global 
minimum variance portfolio return, the Jorion Bayes-Stein estimate of returns to bonds 
is greater than the sample mean return. 
 
Previously, it was suggested, given the length of the data set, mean-variance 
analysis could be practically implemented as follows. First the efficient frontier at time t 
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      ( 5 . 1 3 )  
 
where  t Ω  is the N×N covariance matrix for a thirty quarter rolling window ending at 
time t, and  t Ω  has been estimated using mean squares and cross products;  t μ  is the 
N×1 mean return vector for a thirty quarter rolling window ending at time t; e is an 
N×1 vector of ones; and  t w  is the N×1 portfolio weight vector. In (5.13) the constraint, 
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portfolio return achievable, and once set is varied upwards in small increments until 
, tL tU ′′ = w μ w μ  where  U ′ w μ  is some suitably chosen upper limit to portfolio return. The 
portfolio weight vector on the efficient frontier which maximises the Sharpe Ratio at 
time t, where the Sharpe Ratio is defined as  tt t tt ′′ w μ w Ω w , is then found. This 
weight vector, denoted 
*, t w  is then used as the estimate of the optimal portfolio weight 
vector until the portfolio is next rebalanced.  
 
 Practical  implementation  of  mean-variance analysis using the Jorion Bayes-Stein 
return vector follows a similar process. First, (5.13) is solved, and from the solution 
values,  , t μ  the return to the global minimum variance portfolio at time t identified. 
Equation (5.11) is then solved and  t r  found, where  t r  denotes the N×1 Jorion Bayes-
Stein return vector for a thirty quarter rolling window ending at time t. Next, the Jorion 


















      ( 5 . 1 4 )  
 
where the notation and routines are as described above, except  t μ  has been replaced by 
. t r   The portfolio weight vector which maximises the ratio  , tt t t t ′′ wr wΩ w at time 
period t, and denoted 
**
t w  is then found, and this vector is used as the estimate of the 
optimal portfolio weight vector until the portfolio is next rebalanced. 
 
  Before examining the effect of using the Jorion Bayes-Stein return vector, it is 
worth commenting on another feature of the data. The estimated returns to the 
individual wine assets and an equally weighted wine portfolio in 1992Q4 were: 
Exceptional wine -1.0 percent, Outstanding wine 50.0 percent, Excellent wine 37.5 
percent, Distinguished wine 27.4 percent, and an equally weighted wine portfolio 28.5 
percent. In Section 5.2 some concern was expressed about the individual asset return 
estimates for 1992Q4. Given this concern, at least for comparison purposes, it is worth 
considering the impact on portfolio performance when the return information for 
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  Specifically, the performance of four different approaches to implementing 
mean-variance analysis are compared. For each approach the portfolio is rebalanced on 
a quarterly basis, and the method of evaluation is the zero bank balance approach. The 
four approaches to implementing mean-variance analysis evaluated are outlined below. 
(i)  UStandard portfolioU. For this portfolio asset weights are updated each 
quarter based on the information contained in the previous 30 quarters. 
The optimal asset weights are found by using  t μ  and  . t Ω  
(ii)  UBayes-Stein portfolioU. For this portfolio asset weights are updated each 
quarter based on the information contained in the previous 30 quarters. 
The optimal asset weights are found by using  t r  and  . t Ω  
(iii)  UStandard portfolio (excluding 1992Q4).U This portfolio is constructed the 
same way as the standard portfolio, except the rolling window is only 29 
quarters in length, and the information on returns in 1992Q4 is excluded 
from the sample.  
(iv)  UBayes-Stein portfolio (excluding 1992Q4)U. This portfolio is constructed 
the same way as the Bayes-Stein portfolio, except the rolling window is 
only 29 quarters in length, and the information on returns in 1992Q4 is 
excluded from the sample.  
 
Both the conditional within wine setting, and the unconditional shares, bonds 
and wine setting are investigated. Table 5.9 gives summary return information for each 
of the conditional wine only portfolios, and detailed quarter-by-quarter return 
information for each portfolio is provided in Appendix 5.3. The mean quarterly return to 
the standard portfolio, over the period 1997Q3 to 2000Q4, was 1.9 percent, standard 
deviation 3.8 percent, and so the mean Sharpe Ratio for this portfolio was .506. This 
compares favourably with the Bayes-Stein portfolio, which over the sample period had 
a mean quarterly return of 1.5 percent, standard deviation 3.8 percent, and so a mean 
Sharpe Ratio of .404. Both the return, and the return per unit of risk are higher for the 
standard portfolio. The cumulative separate bank account balance at the end of 2000Q4 
for the standard portfolio was $267.43, while the cumulative separate bank account 
balance at the end of 2000Q4 for the Bayes-Stein portfolio was $216.42.  
 
The different approaches also have noticeably different average asset weights. 
When using the mean return vector the average assets weights for the sample forecast   272
period were approximately: Exceptional wine 48 percent, Outstanding wine 26 percent, 
Excellent wine zero percent, and Distinguished wine 26 percent. Using the Bayes-Stein 
return vector, the average asset weights for the sample forecast period were 
approximately: Exceptional wine 39 percent, Outstanding wine 14 percent, Excellent 
wine 2 percent, and Distinguished wine 45 percent. Whether or not the information 
contained in 1992Q4 was included in the sample or excluded made little difference to 
the overall results. 
 
TABLE 5.9 
SUMMARY SENSITIVITY ANALYSIS RESULTS: WINE ONLY  






















Standard  .4836 .2584 .0000 .2580   267.43 1.910  3.776  .506 
Bayes-Stein  .3925 .1422 .0193 .4460   216.42 1.546  3.823  .404 
Standard (excluding 1992Q4)  .4041  .2745 .0000 .3213   269.95 1.928  3.816  .505 
Bayes-Stein  (excluding  1992Q4)  .2766 .2141 .0282 .4811   232.01 1.657  3.953  .419 
    
 
 
Summary portfolio performance details for the unconditional shares, bonds, and 
wine portfolios are shown in Table 5.10, and again detailed quarter-by-quarter return 
information for each portfolio is shown in Appendix 5.3. Over the sample forecast 
period, the performance of the Bayes-Stein portfolio was marginally better than the 
standard portfolio. The average Sharpe Ratio for the Bayes-Stein portfolio was .006 
higher than the standard portfolio, and the cumulative bank account balance at the end 
of 2000Q4 was $2.26 higher. Unlike the conditional within wine analysis, average asset 
weights varied little when the mean return vector was replaced by the Bayes-Stein 
return vector. When using the mean return vector the approximate average asset weights 
for the sample forecast period were: shares 20 percent, bonds 59 percent, and wine 21 
percent. When using the Bayes-Stein return vector the approximate average asset 
weights for the sample forecast period were: shares 17.5 percent, bonds 65 percent, and 
wine 17.5 percent. As was the case for the conditional analysis, whether or not the 
information contained in 1992Q4 was included or excluded from the sample made little 
difference to the overall results.  
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TABLE 5.10 
SUMMARY SENSITIVITY ANALYSIS RESULTS: SHARES, BONDS, AND WINE
Mean Asset Weights  
Portfolio 













Standard .1974  .5874  .2152    235.20  1.680  1.940  .866 
Bayes-Stein .1755  .6487  .1758    237.46  1.696  1.944  .872 
Standard (excluding 1992Q4)  .1935 .5630 .2435    236.67  1.690  1.931  .875 
Bayes-Stein (excluding 1992Q4)  .1709  .6176  .2115    233.51  1.668  1.834  .909 
    
 
 
Figure 5.12 contains information on the evolution of optimal asset weights when 
using different estimators of expected returns. The solid line represents the evolution of 
optimal asset weights when the mean return vector is used, and the broken line 
represents the evolution of optimal asset weights when the Bayes-Stein return vector is 
used. If the sample mean return to assets i, at time t, is less than the global minimum 
variance portfolio return, then at time t, the Bayes-Stein portfolio will have a greater 
allocation to asset i than the standard portfolio. This is because the Bayes-Stein estimate 
of the return to asset i will be greater than the sample mean return. The converse is also 
true, and when the sample mean return to assets i, at time t, is greater than the global 
minimum variance portfolio return, then at time t, the standard portfolio will have a 
greater allocation to asset i than the Bayes-Stein portfolio. For example, consider the 
Distinguished wine plots in Figure 5.12. Over the forecast period the sample mean 
return for Distinguished wine was always less than the conditional global minimum 
variance portfolio return. The Bayes-Stein estimate of expected return to Distiguished 
wine was therefore always higher than the sample mean return for Distinguished wine. 
As such, for all periods the Bayes-Stein portfolio has a higher allocation to 
Distinguished wine than the standard portfolio.  
 
The first issue investigated in this section was whether the Jorion Bayes-Stein 
estimator of returns is a more appropriate estimator than the sample mean. Problems 
with using the sample mean as an estimate of expected return are likely to be most 
noticable when the number of assets under consideration is relatively large, and the 
number of observations on each asset relatively low. The problem in fact disappears for 
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(1972, p. 172). The evidence presented here suggests, for asset allocation problems 
where the number of assets under consideration is as low as three or four, even if the 
number of observations is relatively low, there is little, if any, gain from using a Bayes-
Stein type estimator of returns. 
 
The second issue investigated concerned the impact on portfolio performance of 
the inclusion of the information contained in 1992Q4. In Section 5.2 an argument was 
made to suggest the return estimates for 1992Q4 were reasonable, yet some doubt as to 
their accuracy remained. The performance of portfolios with the return information 
from 1992Q4 excluded from the sample did not vary noticeably from the performance 
of portfolios including this return information. As such, it appears reasonable to 




This chapter began by using an adjacent period hedonic price model to estimate 
the return to four wine assets. The sample period was 1989Q4 to 2000Q4, and the wine 
assets were based on the Langton’s wine classification ratings. Return information for 
each wine asset was reported in Table 5.1 and Figure 5.1, and complete estimation 
results are reported in Appendix 5.1. The key summary statistics for each wine asset 
were: Exceptional wine: quarterly return 3.3 percent, standard deviation 8.6 percent, 
coefficient of variation 2.6; Outstanding wine: quarterly return 4.1 percent, standard 
deviation 12.3 percent, coefficient of variation 3.0; Excellent wine: quarterly return 2.1 
percent, standard deviation 8.9 percent, coefficient of variation 4.2; and, Distinguished 
wine: quarterly return 2.7 percent, standard deviation 6.7 percent, coefficient of 
variation 2.5. This information represents the first analysis of the risk-return profile of 
different wine assets. Specifically, it shows that in Australia it is the most expensive 
wine that has the highest rate of return, although this higher return is in general 
associated with higher risk.  
 
The concept of mean-variance portfolio analysis was then introduced, and 
practical strategies for implementing mean-variance analysis in a conditional within 
wine setting were considered. The results suggested that although mean-variance 
analysis can be used to obtain a return higher than the return achieved by holding an 
equally weighted wine investment portfolio, the extra transaction costs associated with   276
implementing the mean-variance approach outweigh the benefits. Specifically, before 
transaction costs, the mean-variance optimised quarterly rebalanced portfolio had a 
quarterly return of approximately .17 percent per quarter higher than the equally 
weighted portfolio. As such, once transaction costs were considered, for the sample 
forecast period, the best performing investment portfolio was thought to be the equally 
weighted portfolio. 
 
The mean-variance framework was then extended to consider the unconditional 
setting. Specifically, the case considered was one where it was possible to hold: 
Australian shares, Australian bonds, and Australian wine. For the sample period, wine 
had both the highest return and the highest risk. Although the return per unit of risk was 
shown to be approximately the same for both wine and shares. Using the mean-variance 
framework it was shown that all efficient portfolios include a positive holding of wine. 
Further, it was shown, as the minimum required rate of return increases, so too does the 
optimal holding of wine. 
 
Practical strategies for the implementation of mean-variance analysis in an 
unconditional setting were then compared, and for the forecast period, an equally 
weighted investment portfolio outperformed the three mean-variance optimised 
portfolios considered. While the failure of the portfolios based on mean-variance 
analysis to outperform the equally weighted portfolio was disappointing, the key insight 
of the unconditional analysis -- illustrated in Figure 5.9 -- remains undiminished. 
Including Australian wine in an investment portfolio can reduce portfolio risk. So, for 
investors looking to lower risk without sacrificing expected return, Australian wine is an 
asset worth considering. 
 
The robustness of the results in both the conditional wine only setting, and the 
unconditional shares, bonds, and wine setting was then tested. In particular, the 
sensitivity of the results to (i) the relatively extreme values for wine returns in 1992Q4, 
and (ii) the choice of expected return estimator, were investigated. The findings 
suggested the results were not noticeably effected by either the choice of expected 
return estimator, or the relatively extreme wine returns in 1992Q4. 
 
The Australian wine industry has grown substantially in recent decades, and the 
export success of the Australian wine industry is widely acknowledged. Yet at the same   277
time as the retail wine industry has been growing strongly, so too has the Australian 
wine investment market. Yet to date, the economics of wine investment in Australia 
have not been well understood. This chapter, by using the standard tools of financial 
analysis to study the return to wine, has revealed much about the investment properties 
of wine. In doing so it makes a real contribution to knowledge. Although now much is 
known about the rate of return to wine, further research on the topic is still warranted. 
For example, a question yet to be answered concerns the implication of imposing 
structure on the estimated covariance matrix for wine returns. Given that for at least the 
next ten years any study of the return to Australian wine will be faced with a relatively 
short window from which estimates of the covariance matrix can be obtained, imposing 
structure on the covariance matrix may provide further useful insights into the 
investment potential of Australian wine.    278
APPENDIX 5.1 
ESTIMATION RESULTS AND SUMMARY FINDINGS  
 
 
The adjacent period hedonic price model used to estimate the return to the 
individual wine assets is shown in the text at equations (5.3) and (5.4), and these 




kk k k k kk
is v isv c isc is vc p xz u βγ δ
== =+ + + ∑∑      (A5.1) 
2000 8
0 1965 1 .
kkk k k k kk
it st v itv c itc it vc p xz u αβ γ δ
== =++ + + ∑ ∑     (A5.2) 
 
As discussed in the text, 
k
is p   denotes the natural logarithm of the price of wine 
 ( 1,..., ),
k ii n =   a wine with Langton’s rating  ( 1,...,4), kk =   and sold in period 
 (1 ) ; ss t =−  
k
it p   denotes the natural logarithm of the price of wine i, a wine with 
Langton’s rating k, and sold in period  ( 1990Q1,...,2000Q4); tt =  and 
k n  is equal to the 
sum of the number of observations from wine classification k, sold in periods s and t.  
 
If wine i, a wine from classification k, and sold in period s, is from vintage 
 ( 1965,...,2000), vv =  then the variable 
k
isv x  takes the value one; zero otherwise. If wine 
i, a wine from classification k, and sold in period s, is from grape variety   ( 1,...,8), cc =  
then the variable 
k
isc z  takes the value one; zero otherwise. The interpretation for wines 
sold in period t is the same. The  0 ,
k β   ,
k
v γ  and 
k
c δ   coefficients control for quality 
differences, and are constrained to be the same in adjacent periods. As such, the 
estimated percentage change in price between period s and period t, for wines from 
Langton’s classification k, can be found as ( ) ˆ exp( ) 1 100,
k
st α −×  where  ˆ
k
st α  is the OLS 
estimate of  .
k
st α  The 
k
is u  and 
k
it u   in equations (A5.1) and (A5.2) are zero mean error 
terms, which may be heteroscedastic. To avoid perfect multicollinearity when 
estimating equations (A5.1) and (A5.2) it is necessary to include both a vintage and 
variety in the base. Although not always vintage 1965, the base vintage is always the 
earliest vintage. The base variety is always Shiraz. 
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The complete estimation results for the model are reported in Table A5.1. 
Consider for a moment the first panel of estimation results, the results for the adjacent 
period 1989Q4-1990Q1. The log return row provides the estimate of the log return for 
1990Q1, and is the basis for the calculation of the estimated percentage return to each 
wine asset in 1990Q1. Specifically, the percentage returns to the different wine assets in 
1990Q1 were: Exceptional wine ( ) exp( .038) 1 100 3.7 −− × = −  percent,  Outstanding 
wine  () exp(.191) 1 100 21.0 −× =   percent, Excellent wine ( ) exp(-.034) 1 100 3.3 −× = −  
percent, and Distinguished wine ( ) exp( .015) 1 100 1.5 − −× = −  percent. 
 
The remaining coefficient estimates are constrained to be equal in both 1989Q4 
and 1990Q1. In general, as the vintage in the base can vary across wine asset and 
through time, the vintage variable estimates do not lend themselves well to comparison. 
The 1989Q4-1990Q1 adjacent period is one of the few periods where the base vintage is 
the same for each wine asset, and in this case the base vintage is vintage 1965. The first 
row for which there are vintage estimates for all four wine assets is vintage 1978. In the 
adjacent period 1989Q4-1990Q1, the estimated premiums to vintage 1978 wines, 
relative to vintage 1965, for the different wine assets were: Exceptional wine 
() exp( .865) 1 100 57.9 −− × = − percent,  Outstanding  wine  ( ) exp(.143) 1 100 15.4 −× =  
percent, Excellent wine () exp( .654) 1 100 − −× =   48.0 −  percent, and Distinguished wine 
() exp(.240) 1 100 27.1 −× =  percent. It is interesting to note that once vintage premiums 
are allowed to vary with wine classification, the estimated vintage effects do not all 
have the same sign. 
 
As the base variety is always Shiraz, interpreting the variety coefficients is 
somewhat easier. For the adjacent period 1989Q4-1990Q1 only for Cabernet and 
Chardonnay are there estimates for all four wine assets. Specifically, the estimated 
premiums to Cabernet, relative to Shiraz, for the adjacent period 1989Q4-1990Q1, 
were: Exceptional wine ( ) exp( .481) 1 100 38.2 −− × = −  percent, Outstanding wine 
() exp(.149) 1 100 16.1 −× =  percent, Excellent wine ( ) exp(.083) 1 100 8.7 −× =  percent, 
and Distinguished wine () exp(.331) 1 100 39.2 −× =   percent. Similarly, the estimated 
premiums to Chardonnay, relative to Shiraz, for each wine asset in the adjacent period 
1989Q4-1990Q1 were: Exceptional wine ( ) exp( .668) 1 100 48.7 −− × = − percent,   280
Outstanding wine () exp(.308) 1 100 36.1 −× =   percent, Excellent wine () exp(.344) 1 −  
100 41.1 ×=   percent, and Distinguished wine ( ) exp( .120) 1 100 11.3 −− × = −  percent. 
Again it is interesting to note that once the estimated variety effects are allowed to vary 
with wine classification, the estimated effects do not all have the same sign. 
 
For each estimated parameter, in each adjacent period, Table A5.1 also shows 
the associated standard error, corrected, where appropriate, for heterocedasticity. When 
heteroscedasticity appeared to be a problem, the White (1980) general correction was 
used, and the resultant standard errors scaled by  /( ), nnd −  where n is the number of 
observations, and d the number of regressors. White’s standard errors were scaled by 
/( ) nnd −   as Davidson and Mackinnon (1993), discussed in Greene (2003, p. 220), 
suggest this as an appropriate adjustment. For each adjacent period, and for each wine 
asset, summary statistics which may be of interest, such as the 
2 R  and F-statistic, are 
given. The Chi-statistic is given as it was used in the Koenker and Basset adjusted 
Breusch-Pagan Lagrange Multiplier test for heteroscedasticity. In the last row of each 
table,  N refers to the number of observations, and K to the number of estimated 
parameters.    281
 
TABLE A5.1 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1989Q4-1990Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.787 (0.334)    2.800 (0.372)    3.610 (0.114)    0.286 (0.118) 
Log  return  -0.038 (0.145)    0.191 (0.225)    -0.034 (0.061)    -0.015 (0.124) 
Vintage                  
1966 0.231  (0.358)    - -   -0.335  (0.111)   - - 
1967 -0.187  (0.459)    - -   -0.554  (0.338)   - - 
1968 -0.359  (0.413)    - -    -0.250 (0.549)    -0.142 (0.120) 
1969 -0.892  (0.497)    - -   -0.319  (0.133)   - - 
1970 -0.982  (0.611)    - -   -0.550  (0.165)   - - 
1971 -0.667  (0.937)    - -   -0.262  (0.186)   - - 
1972 -1.163  (0.559)    - -   -0.881  (0.210)   0.302  (0.116) 
1973 -0.554  (0.328)    - -    -0.723 (0.182)    -0.045 (0.147) 
1974 -0.456  (0.336)    - -    -0.971 (0.151)    -0.037 (0.127) 
1975 -0.548  (0.327)    - -   -0.981  (0.180)   0.214  (0.123) 
1976 -0.437  (0.363)    - -    -0.762 (0.146)    -0.107 (0.124) 
1977 -0.864  (0.418)    - -   -0.613  (0.177)   0.096  (0.125) 
1978 -0.865  (0.387)    0.143  (0.687)    -0.654  (0.180)    0.240  (0.132) 
1979  -0.791 (0.514)    -0.666 (0.427)    -0.677 (0.165)    -0.140 (0.148) 
1980 -0.553  (0.396)    0.262  (0.636)    -0.568  (0.148)    0.071  (0.143) 
1981  -0.534 (0.398)          -0.540 (0.168)    -0.068 (0.134) 
1982  -0.479 (0.364)    -0.225 (0.427)    -0.382 (0.176)    -0.118 (0.131) 
1983 -0.706  (0.374)    -0.512  (0.478)    -0.722  (0.127)    0.121  (0.133) 
1984  -0.794 (0.520)    -0.022 (0.546)    -0.613 (0.166)    -0.106 (0.130) 
1985  -1.004 (0.584)    -0.291 (0.488)    -0.656 (0.167)    -0.049 (0.131) 
1986 -0.817  (0.578)    -0.335  (0.417)    -0.844  (0.202)    0.116  (0.148) 
1987  - -    -0.157 (0.513)    -0.943 (0.235)    -0.138 (0.140) 
1988  - -    - -   -1.246  (0.149)   0.015  (0.144) 
1989  - -    - -    - -    - - 
1990  - -    - -    - -    - - 
1991  - -    - -    - -    - - 
1992  - -    - -    - -    - - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.481 (0.166)    0.149 (0.376)    0.083 (0.093)    0.331 (0.142) 
Chardonnay -0.668  (0.198)    0.308  (0.556)    0.344  (0.094)    -0.120  (0.128) 
Pinot Noir  - -    1.134 (0.309)    0.513 (0.113)    0.215 (0.146) 
Riesling  - -    - -   0.046  (0.300)   - - 
Botrytis  - -    - -   0.601  (0.141)   - - 
Merlot  - -    - -    - -    - - 
Semillon  - -    - -    - -    - - 
Summary Statistics                 
2 R ,
2 R   0.498 0.275    0.626 0.339    0.540 0.376    0.243 -0.049 
F-  statistic  2.233     2.185     3.281     0.833  
Chi-statistic  41.181     12.232     51.602     29.734  
(N,K) 79  25    31  14    111  30    80  24 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1990Q1-1990Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.803 (0.225)    3.091 (0.472)    3.689 (0.268)    3.169 (0.298) 
Log  return  0.022 (0.128)    -0.141 (0.424)    0.017 (0.080)    0.078 (0.095) 
Vintage                  
1966 0.033  (0.433)    - -   -0.470 (0.379)    - - 
1967 -0.171  (0.302)    - -   -0.543 (0.328)   0.040  (0.396) 
1968 -0.426  (0.302)    - -    - -   -0.208  (0.385) 
1969 -0.945  (0.302)    - -    - -    - - 
1970 -0.563  (0.340)    - -    - -    - - 
1971 0.087  (0.340)    -0.201  (0.667)    -0.434 (0.328)    - - 
1972 -0.867  (0.340)    - -   -0.871 (0.328)   -0.208  (0.385) 
1973  -0.681 (0.340)    -0.466 (0.790)    -0.840 (0.310)    -0.510 (0.337) 
1974 -0.433  (0.433)    - -   -1.018 (0.310)    - - 
1975 -0.663  (0.340)    - -    - -   -0.065  (0.385) 
1976 -0.478  (0.302)    - -    - -   0.378  (0.308) 
1977 -0.612  (0.283)    - -   -0.703 (0.316)   -0.442  (0.342) 
1978 -0.972  (0.305)    - -   -0.927 (0.314)   0.108  (0.316) 
1979 -1.055  (0.305)    -0.582  (0.593)    -0.859 (0.301)    0.019  (0.319) 
1980 -0.664  (0.266)    -0.138  (0.823)    -0.872 (0.301)    0.436  (0.296) 
1981 -0.638  (0.287)    -  -    -0.746 (0.307)    0.272  (0.385) 
1982 -0.437  (0.306)    -0.354  (0.606)    -0.545 (0.291)    0.335  (0.300) 
1983 -0.752  (0.288)    -0.335  (0.760)    -0.919 (0.293)    0.159  (0.309) 
1984  -0.747 (0.348)    -0.329 (0.752)    -0.838 (0.287)    -0.053 (0.292) 
1985  -1.018 (0.300)    -0.749 (0.706)    -0.849 (0.299)    -0.229 (0.301) 
1986 -0.770  (0.348)    -0.591  (0.586)    -0.930 (0.308)    0.110  (0.333) 
1987  - -    -0.258 (0.667)    -0.912 (0.334)    -0.030 (0.343) 
1988  - -    - -   -1.236 (0.345)   -0.248  (0.382) 
1989  - -    - -    - -    - - 
1990  - -    - -    - -    - - 
1991  - -    - -    - -    - - 
1992  - -    - -    - -    - - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.582 (0.132)    0.448 (0.482)    0.242 (0.096)    -0.396 (0.122) 
Chardonnay -0.637  (0.206)    - -   0.373  (0.097)    -0.266  (0.186) 
Pinot Noir  - -    1.073 (0.364)    0.549 (0.191)    0.155 (0.355) 
Riesling  - -    - -   -0.451 (0.229)   -0.273  (0.299) 
Botrytis  - -    - -   0.651  (0.291)    - - 
Merlot  - -    - -    - -    - - 
Semillon  - -    - -    - -    - - 
Summary Statistics                 
2 R ,
2 R   0.726 0.553    0.637 0.166    0.557 0.349    0.655 0.415 
F-  statistic  4.198     1.352     2.675     2.725  
Chi-statistic  33.292     12.630     28.417     16.731  
(N,K)  63 25  24 14  76 25   57 24 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1990Q2-1990Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.005 (0.171)    2.569 (0.428)    2.287  (0.318)    3.772 (0.340) 
Log return  -0.068  (0.086)    -0.004  (0.284)    -0.028 (0.099)    0.113  (0.092) 
Vintage                  
1966  0.055  (0.290)    - -   -  -   - - 
1967 -0.316  (0.234)    -  -    0.920  (0.419)    -0.608  (0.445) 
1968 -0.595  (0.234)    -  -    -  -    -0.778  (0.436) 
1969  -0.883  (0.234)    - -    0.707  (0.351)   - - 
1970 -0.687  (0.234)    -  -    0.449  (0.419)    -0.808  (0.436) 
1971 -0.051  (0.234)    -  -    1.238  (0.419)    -0.540  (0.377) 
1972 -0.939  (0.234)    -  -    0.449  (0.419)    -0.721  (0.436) 
1973  -1.076 (0.214)    -0.082 (0.418)    0.557  (0.369)    -0.850 (0.357) 
1974 -0.689  (0.290)    -  -    0.433  (0.369)    -1.126  (0.436) 
1975 -0.747  (0.234)    -  -    -  -    -0.721  (0.436) 
1976 -0.657  (0.220)    -  -    -  -    -0.166  (0.340) 
1977 -0.805  (0.234)    -  -    0.839  (0.369)    -0.750  (0.380) 
1978 -  -    -  -    0.857  (0.419)    -0.495  (0.357) 
1979 -0.737  (0.249)    0.525  (0.565)    0.701  (0.312)    -0.576  (0.359) 
1980 -1.019  (0.234)    1.050  (0.550)    0.811  (0.398)    -0.482  (0.328) 
1981 -1.152  (0.226)    0.087  (0.503)    0.580  (0.335)    -0.949  (0.340) 
1982 -0.746  (0.240)    -  -    0.855  (0.320)    -0.418  (0.330) 
1983 -1.264  (0.365)    0.473  (0.448)    0.373  (0.328)    -0.962  (0.359) 
1984 -1.374  (0.328)    0.850  (0.501)    0.472  (0.320)    -0.735  (0.325) 
1985 -1.292  (0.274)    0.290  (0.425)    0.226  (0.349)    -0.808  (0.327) 
1986  -1.335 (0.328)    -0.079 (0.393)    0.334  (0.312)    -0.811 (0.358) 
1987  -  -    -0.076 (0.398)    0.161  (0.328)    -0.799 (0.348) 
1988  -  -    -0.159 (0.408)    0.130  (0.351)    -1.051 (0.385) 
1989  - -    - -   -  -   - - 
1990  - -    - -   -  -   - - 
1991  - -    - -   -  -   - - 
1992  - -    - -   -  -   - - 
1993  - -    - -   -  -   - - 
1994  - -    - -   -  -   - - 
1995  - -    - -   -  -   - - 
1996  - -    - -   -  -   - - 
1997  - -    - -   -  -   - - 
1998  - -    - -   -  -   - - 
1999  - -    - -   -  -   - - 
2000  - -    - -   -  -   - - 
Grape Variety                   
Cabernet  -0.344  (0.161)  -0.118  (0.311)   0.514  (0.130)   -0.274  (0.113) 
Chardonnay -0.445  (0.218)    0.367  (0.408)    0.381  (0.130)    -  - 
Pinot Noir  -  -    0.644  (0.215)    0.475  (0.328)    -  - 
Riesling -  -    -  -    -0.242 (0.200)    -0.266  (0.277) 
Botrytis  - -    - -   -  -    - - 
Merlot  - -    - -   -  -    - - 
Semillon  - -    - -   -  -    - - 
Summary Statistics                 
2 R ,
2 R   0.911 0.797    0.787 0.456    0.665  0.398    0.488 0.247 
F- statistic  7.996      2.378      2.485      2.021   
Chi-statistic  28.299     16.862     30.021     23.861  
(N,K)  42 24  24 15  55  26  79 26 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1990Q3-1990Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.080 (0.287)    2.565 (0.335)    2.638 (0.337)    3.187 (0.341) 
Log  return  -0.216 (0.139)    0.216 (0.132)    0.012 (0.075)    -0.026 (0.063) 
Vintage                  
1966  0.783  (0.406)    - -    - -    0.694  (0.459) 
1967  0.386  (0.406)    - -    0.637  (0.409)   - - 
1968 0.252  (0.406)    -  -    0.485  (0.472)    -0.083  (0.459) 
1969  0.263  (0.463)    - -    0.517  (0.399)   - - 
1970  -0.090 (0.408)    -0.009 (0.492)    0.339 (0.409)    -0.148 (0.395) 
1971  0.394 (0.408)    -0.216 (0.492)    0.776 (0.409)    0.155 (0.398) 
1972 -0.193  (0.408)          0.096  (0.409)    -0.139  (0.395) 
1973  -0.155 (0.379)    -0.111 (0.416)    0.189 (0.382)    -0.201 (0.373) 
1974  0.391 (0.463)    -  -    -0.018 (0.372)    -0.510 (0.395) 
1975  0.295 (0.463)    -  -    0.211 (0.463)    0.076 (0.395) 
1976  0.148 (0.377)    0.052 (0.543)    -0.012 (0.463)    0.572 (0.363) 
1977 0.213  (0.378)    -  -    0.491  (0.388)    -0.234  (0.360) 
1978  0.323 (0.596)    0.340 (0.543)    0.480 (0.381)    -0.040 (0.344) 
1979  0.000 (0.379)    0.340 (0.543)    0.414 (0.345)    0.038 (0.353) 
1980  0.063 (0.361)    0.631 (0.470)    0.472 (0.357)    0.212 (0.338) 
1981  -0.160 (0.433)    -0.008 (0.428)    0.287 (0.358)    -0.209 (0.345) 
1982  0.218 (0.364)    0.386 (0.491)    0.621 (0.347)    0.206 (0.336) 
1983  0.055 (0.412)    0.297 (0.456)    0.274 (0.363)    -0.137 (0.342) 
1984  -0.151 (0.367)    0.293 (0.435)    0.257 (0.354)    0.039 (0.335) 
1985  -0.187 (0.396)    0.112 (0.428)    0.138 (0.360)    -0.034 (0.338) 
1986  -0.310 (0.384)    0.065 (0.413)    0.419 (0.347)    -0.034 (0.347) 
1987  -0.399 (0.606)    -0.162 (0.414)    0.148 (0.358)    -0.066 (0.363) 
1988  -  -    -0.206 (0.421)    -0.151 (0.393)    -0.138 (0.376) 
1989  -  -    0.900 (0.673)    -0.339 (0.475)    -0.209 (0.487) 
1990  - -    - -    - -   - - 
1991  - -    - -    - -   - - 
1992  - -    - -    - -   - - 
1993  - -    - -    - -   - - 
1994  - -    - -    - -   - - 
1995  - -    - -    - -   - - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet  -0.375 (0.161)    0.211 (0.209)    0.134 (0.094)    -0.270 (0.089) 
Chardonnay  -0.611 (0.456)    0.413 (0.421)    0.174 (0.114)    -0.228 (0.158) 
Pinot  Noir  -  -    0.665 (0.214)    0.316 (0.254)    -  - 
Riesling  -  -    0.042 (0.275)    -0.204 (0.248)    -0.312 (0.190) 
Botrytis  - -    - -    - -    - - 
Merlot  - -    - -    - -    - - 
Semillon  - -    - -    - -    - - 
Summary Statistics                 
2 R ,
2 R   0.428 0.137    0.688 0.454    0.435 0.195    0.390 0.220 
F-  statistic  1.468     2.939     1.814     2.287  
Chi-statistic  33.882     20.801     23.090     12.214  
(N,K)  75 26  50 22  95 29  120  27 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1990Q4-1991Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  3.832  (0.301)   2.773  (0.341)    3.302  (0.294)  3.194  (0.322) 
Log  return  0.169  (0.166)   -0.127 (0.127)   -0.044  (0.086)  0.002  (0.079) 
Vintage                  
1966  0.733  (0.450)   - -    - -    - - 
1967  0.461  (0.513)   -  -    0.022  (0.346)   -  - 
1968  0.378  (0.450)   -  -   -0.214  (0.346)   -  - 
1969  -0.059  (0.513)   - -    - -    - - 
1970  -0.074  (0.452)   -  -   -0.044  (0.406)  -0.182  (0.432) 
1971  0.379  (0.452)   -0.208 (0.483)    0.125  (0.346)   -  - 
1972  -0.245  (0.513)   -  -   -0.463  (0.346)  -0.251  (0.432) 
1973  0.060  (0.452)   -0.134 (0.483)   -0.377  (0.355)  -0.588  (0.432) 
1974  0.646  (0.661)   -  -   -0.647  (0.335)  -0.588  (0.432) 
1975  -0.219  (0.457)   0.127  (0.499)   -0.261  (0.348)  0.178  (0.432) 
1976  0.129  (0.513)   0.235  (0.520)   -0.577  (0.412)  0.320  (0.377) 
1977  0.216  (0.401)   -  -   -0.185  (0.354)  -0.205  (0.342) 
1978  0.356  (0.661)   0.522  (0.520)   -0.296  (0.329)  -0.043  (0.328) 
1979  -0.080  (0.513)   0.522  (0.520)   -0.357  (0.326)  0.061  (0.342) 
1980  0.134  (0.400)   0.488  (0.460)   -0.231  (0.305)  0.286  (0.333) 
1981  -0.048  (0.513)   0.079  (0.407)   -0.414  (0.321)  -0.064  (0.333) 
1982  0.285  (0.450)   0.444  (0.437)   -0.017  (0.306)  0.064  (0.329) 
1983  0.117  (0.458)   -  -   -0.246  (0.343)  -0.045  (0.329) 
1984  -0.068  (0.383)   0.191  (0.425)   -0.384  (0.318)  0.016  (0.321) 
1985  0.067  (0.440)   0.352  (0.411)   -0.455  (0.312)  0.047  (0.330) 
1986  -0.093  (0.409)   0.314  (0.398)   -0.011  (0.313)  -0.003  (0.328) 
1987  -0.049  (0.531)   -0.050 (0.395)   -0.317  (0.332)  -0.206  (0.349) 
1988  -  -    -0.125 (0.429)   -0.726  (0.344)  -0.067  (0.371) 
1989  -  -    -  -   -0.938  (0.418)  -0.178  (0.466) 
1990  -  -   -  -   -  -  -  - 
1991  -  -   -  -   -  -  -  - 
1992  -  -   -  -   -  -  -  - 
1993  -  -   -  -   -  -  -  - 
1994  -  -   -  -   -  -  -  - 
1995  -  -   -  -   -  -  -  - 
1996  -  -   -  -   -  -  -  - 
1997  -  -   -  -   -  -  -  - 
1998  -  -   -  -   -  -  -  - 
1999  -  -   -  -   -  -  -  - 
2000  -  -   -  -   -  -  -  - 
Grape Variety                   
Cabernet  -0.419  (0.189)   0.037  (0.193)   0.048  (0.086)  -0.304  (0.101) 
Chardonnay  -0.620  (0.493)   1.322  (0.483)   0.121  (0.125)  -0.343  (0.185) 
Pinot  Noir  -  -    0.657 (0.215)    0.274 (0.195)    0.367 (0.242) 
Riesling -  -    -  -    -0.021  (0.233)    -0.377  (0.185) 
Botrytis  -  -  -  -    -  -   -  - 
Merlot  -  -  -  -    -  -   -  - 
Semillon  -  -  -  -    -  -   -  - 
Summary Statistics                 
2 R ,
2 R   0.335 -0.035    0.692 0.460    0.501 0.226    0.412 0.192 
F-  statistic  0.906     2.992      1.822     1.871   
Chi-statistic  30.819     15.367     20.745     11.536   
(N,K)  71 26  43 20    77 28   89 25 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1991Q1-1991Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.605 (0.282)    2.773 (0.314)    3.258 (0.216)    3.511 (0.271) 
Log  return  0.110  (0.116)  -0.058  (0.135)  -0.035  (0.080)  -0.030  (0.069) 
Vintage                  
1966  0.145  (0.390)    - -    - -    - - 
1967  -0.174  (0.481)   -  -   -0.039  (0.305)   -  - 
1968  -0.162  (0.481)   -  -   -0.262  (0.305)   -  - 
1969  -0.702  (0.397)    - -    - -    - - 
1970  -0.330  (0.390)    - -    - -    -0.100  (0.335) 
1971  0.103  (0.390)   -  -    0.201  (0.267)   -  - 
1972  -0.939  (0.395)   -  -   -0.312  (0.267)   -  - 
1973  -0.434  (0.390)    - -    - -    -0.602  (0.335) 
1974  -0.754  (0.501)   -  -    0.178  (0.316)  0.288  (0.335) 
1975  -0.928  (0.340)   -  -   -0.167  (0.305)  0.047  (0.335) 
1976  -0.355  (0.400)  0.042  (0.464)  -0.333  (0.316)  0.105  (0.293) 
1977  -0.540  (0.346)    - -    - -    0.137  (0.293) 
1978  -0.458  (0.372)   -  -   -0.262  (0.254)  0.050  (0.278) 
1979  -0.916  (0.400)  -0.084  (0.510)  -0.164  (0.322)  -0.092  (0.293) 
1980  -0.511  (0.360)  -0.171  (0.486)  -0.509  (0.252)  -0.015  (0.260) 
1981  -0.623  (0.360)  0.144  (0.482)  -0.512  (0.252)  -0.191  (0.270) 
1982  -0.488  (0.339)  0.303  (0.440)  -0.071  (0.241)  -0.139  (0.275) 
1983  -0.617  (0.398)  0.778  (0.511)  -0.569  (0.267)  -0.312  (0.270) 
1984  -0.818  (0.335)  0.286  (0.395)  -0.550  (0.245)  -0.284  (0.252) 
1985  -0.553  (0.372)  0.097  (0.382)  -0.640  (0.239)  -0.179  (0.255) 
1986  -0.626  (0.357)  0.054  (0.381)  -0.550  (0.250)  -0.224  (0.260) 
1987  -0.371  (0.416)  -0.095  (0.379)  -0.407  (0.272)  -0.497  (0.274) 
1988  -0.436  (0.501)  -0.084  (0.510)  -0.836  (0.264)  -0.407  (0.393) 
1989  -  -    -0.189 (0.464)    -1.083 (0.316)    -  - 
1990  - -    - -    - -    - - 
1991  - -    - -    - -    - - 
1992  - -    - -    - -    - - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.495  (0.145)  -0.027  (0.189)  0.342  (0.097)  -0.437  (0.110) 
Chardonnay  -0.550  (0.294)  -0.128  (0.444)  0.456  (0.114)   -  - 
Pinot  Noir  -  -    0.954 (0.199)    0.636 (0.125)    0.296 (0.172) 
Riesling -  -    -  -    0.509  (0.252)    -0.430  (0.204) 
Botrytis  - -    - -    0.799  (0.244)    - - 
Merlot  - -    - -    - -    - - 
Semillon  - -    - -    - -    - - 
Summary Statistics                 
2 R ,
2 R   0.662 0.437    0.804 0.608    0.752 0.581    0.587 0.370 
F-  statistic  2.939     4.102     4.377     2.709  
Chi-statistic  31.002     10.838     16.997     19.504  
(N,K)  66 27   33 17  62 26   61 22 
 
(continued next page)  287
 
TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1991Q2-1991Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.750 (0.276)    2.979 (0.387)    3.164 (0.255)    3.557 (0.391) 
Log  return  0.124  (0.099)   0.017  (0.136)   -0.073  (0.075)  -0.027  (0.103) 
Vintage                  
1966  0.157  (0.384)   - -    - -    -0.073  (0.491) 
1967  -0.282  (0.384)   - -    - -    - - 
1968  -0.539  (0.473)   - -    - -    - - 
1969  -0.419  (0.473)   - -    - -    - - 
1970  -0.358  (0.384)   - -    - -    -0.173  (0.491) 
1971  0.104  (0.384)   -  -    0.387  (0.301)   -  - 
1972  -0.852  (0.351)   -  -   -0.387  (0.301)  -0.350  (0.480) 
1973  -0.818  (0.351)   - -    - -    -0.675  (0.491) 
1974  -1.062  (0.489)        -0.179  (0.305)  0.419  (0.419) 
1975  -0.907  (0.392)   - -    - -    0.125  (0.419) 
1976  -0.661  (0.339)   -0.222 (0.530)   -0.273  (0.353)  0.111  (0.419) 
1977  -0.604  (0.339)   -  -   -0.095  (0.345)  -0.142  (0.393) 
1978  -0.585  (0.330)   0.199  (0.481)   -0.202  (0.287)  -0.254  (0.438) 
1979  -0.953  (0.354)   -0.320 (0.484)   -0.318  (0.316)  -0.227  (0.491) 
1980  -0.680  (0.339)   -  -   -0.551  (0.365)  0.046  (0.381) 
1981  -0.660  (0.361)   0.280  (0.545)   -0.316  (0.303)  -0.364  (0.419) 
1982  -0.739  (0.316)   -0.067 (0.451)    0.046  (0.276)  0.006  (0.383) 
1983  -0.922  (0.373)   0.328  (0.556)   -0.544  (0.285)  -0.408  (0.397) 
1984  -1.100  (0.338)   0.044  (0.418)   -0.407  (0.277)  -0.371  (0.374) 
1985  -0.941  (0.373)   -0.249 (0.405)   -0.559  (0.273)  -0.354  (0.366) 
1986  -1.007  (0.356)   -0.239 (0.411)   -0.400  (0.271)  -0.305  (0.376) 
1987  -1.329  (0.348)   -0.165 (0.428)   -0.507  (0.279)  -0.554  (0.374) 
1988  -0.879  (0.405)   -0.220 (0.561)   -0.703  (0.299)  -0.528  (0.613) 
1989 -  -    -0.895 (0.458)    -1.024  (0.353)    -  - 
1990  - -   - -    - -    - - 
1991  - -   - -    - -    - - 
1992  - -   - -    - -    - - 
1993  - -   - -    - -    - - 
1994  - -   - -    - -    - - 
1995  - -   - -    - -    - - 
1996  - -   - -    - -    - - 
1997  - -   - -    - -    - - 
1998  - -   - -    - -    - - 
1999  - -   - -    - -    - - 
2000  - -   - -    - -    - - 
Grape Variety                   
Cabernet  -0.222 (0.126)    0.158 (0.187)    0.278 (0.102)    -0.439 (0.160) 
Chardonnay  -0.302 (0.463)    0.313 (0.457)    0.437 (0.116)    -0.904 (0.424) 
Pinot  Noir  -  -    0.825 (0.177)    0.675 (0.125)    0.035 (0.265) 
Riesling -  -    -  -    -0.377  (0.303)    -0.363  (0.403) 
Botrytis  - -   - -    0.815  (0.210)    - - 
Merlot  - -   - -    - -    - - 
Semillon  - -   - -    - -    - - 
Summary Statistics                 
2 R ,
2 R   0.644 0.443    0.699 0.470    0.730 0.585    0.495 0.148 
F-  statistic  3.205     3.051     5.044     1.428  
Chi-statistic  27.901     22.943     30.424     30.339   
(N,K)  73 27  38 17   67 24   60 25 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1991Q3-1991Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.918 (0.355)    2.996 (0.331)    3.091 (0.000)    3.363 (0.305) 
Log  return  -0.010 (0.103)    0.097 (0.128)    0.131 (0.114)    0.077 (0.085) 
Vintage                  
1966  0.082  (0.438)    - -    - -    - - 
1967  -0.454  (0.438)    - -    - -    - - 
1968  -0.522  (0.438)    - -    - -    - - 
1969  - -    - -    - -    - - 
1970  -0.407  (0.503)    - -    -0.177  (0.114)    - - 
1971 0.076  (0.438)    -  -    1.217  (0.771)    -0.221  (0.425) 
1972  -0.652 (0.438)    -  -    -0.368 (0.268)    -0.350 (0.404) 
1973  -0.903 (0.412)    -  -    -0.625 (0.168)    -0.549 (0.425) 
1974 -0.591  (0.513)    -  -    -0.644  (0.123)    0.604  (0.353) 
1975 -0.514  (0.513)    -  -    -0.177  (0.114)    0.276  (0.404) 
1976 -0.979  (0.406)    -  -    -  -    0.185  (0.335) 
1977  -0.563 (0.414)    -  -    -0.507 (0.458)    -0.420 (0.333) 
1978  -0.507 (0.439)    0.003 (0.453)    -0.383 (0.000)    -0.053 (0.379) 
1979  -0.624 (0.443)    -0.309 (0.498)    -0.353 (0.235)    -0.147 (0.413) 
1980 -0.908  (0.406)    -  -    -0.196  (0.142)    0.049  (0.321) 
1981  -0.713 (0.443)    -0.152 (0.426)    -0.408 (0.199)    -0.383 (0.404) 
1982  -0.800 (0.395)    0.006 (0.421)    -0.091 (0.177)    0.063 (0.308) 
1983  -0.808 (0.443)    -0.170 (0.522)    -0.493 (0.148)    -0.394 (0.326) 
1984  -1.072 (0.425)    -0.160 (0.407)    -0.319 (0.194)    -0.297 (0.314) 
1985  -1.147 (0.403)    -0.206 (0.371)    -0.624 (0.182)    -0.371 (0.307) 
1986  -1.084 (0.436)    -0.127 (0.378)    -0.399 (0.118)    -0.230 (0.309) 
1987  -1.430 (0.409)    0.017 (0.383)    -0.609 (0.140)    -0.507 (0.307) 
1988  -1.038 (0.456)    0.309 (0.485)    -0.749 (0.176)    -0.724 (0.418) 
1989  -  -    -1.044 (0.441)    -0.711 (0.190)    -  - 
1990  -  -    -  -    -0.142 (0.141)    -0.483 (0.430) 
1991  - -    - -    - -    - - 
1992  - -    - -    - -    - - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.199 (0.122)    0.354 (0.203)    0.325 (0.123)    -0.272 (0.107) 
Chardonnay  -  -    -0.457 (0.468)    0.517 (0.110)    -0.184 (0.163) 
Pinot  Noir  -  -    0.715 (0.172)    0.785 (0.157)    -0.061 (0.270) 
Riesling  -  -    -  -   -0.127  (0.132)   -  - 
Botrytis  - -    - -    0.777  (0.207)    - - 
Merlot  - -    - -    - -    - - 
Semillon  -  -    -  -   -0.682  (0.110)   -  - 
Summary Statistics                 
2 R ,
2 R   0.711 0.508    0.615 0.326    0.749 0.614    0.568 0.356 
F-  statistic  3.491     2.128     5.532     2.685  
Chi-statistic  28.071     11.277     60.057     24.223  
(N,K)  59 25   36 16  78 28  71 24 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1991Q4-1992Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.017 (0.063)    2.810 (0.240)    3.412 (0.229)    4.004 (0.253) 
Log  return  -0.075 (0.125)    -0.171 (0.104)    -0.117 (0.051)    0.020 (0.060) 
Vintage                  
1966  - -    - -    - -    - - 
1967  -0.440  (0.333)    - -    - -    - - 
1968  -0.964  (0.463)    - -    - -    - - 
1969  -1.035  (0.408)    - -    -0.588  (0.316)    - - 
1970  -0.548  (0.063)    - -    -0.446  (0.275)    - - 
1971 -0.670  (0.859)    -  -    1.723  (0.320)    -0.720  (0.297) 
1972  -0.762  (0.010)    - -    -0.321  (0.320)    - - 
1973 -0.655  (0.126)    -  -    -0.816  (0.278)    -1.113  (0.343) 
1974  -0.560  (0.164)    - -    - -    0.162  (0.333) 
1975  -0.561  (0.073)    - -    -0.368  (0.320)    - - 
1976  -0.968  (0.343)    - -    - -    -0.249  (0.270) 
1977  -0.887  (0.175)    - -    -1.110  (0.320)    - - 
1978  -0.548  (0.063)    - -    - -    -0.537  (0.268) 
1979 -0.662  (0.449)    -  -    -0.443  (0.264)    -0.655  (0.268) 
1980 -0.973  (0.198)    -  -    -0.360  (0.250)    -0.462  (0.258) 
1981 -0.690  (0.272)    0.352  (0.321)    -0.457  (0.255)    -  - 
1982 -0.740  (0.214)    0.916  (0.368)    -0.278  (0.240)    -0.429  (0.251) 
1983 -0.716  (0.136)    0.582  (0.368)    -0.551  (0.253)    -0.746  (0.257) 
1984 -1.015  (0.164)    0.293  (0.303)    -0.463  (0.240)    -0.836  (0.246) 
1985 -1.048  (0.178)    0.229  (0.263)    -0.690  (0.245)    -0.806  (0.249) 
1986 -0.800  (0.212)    0.476  (0.267)    -0.545  (0.240)    -0.699  (0.248) 
1987 -0.804  (0.172)    0.309  (0.277)    -0.710  (0.244)    -0.979  (0.250) 
1988 -0.752  (0.167)    0.567  (0.279)    -0.693  (0.245)    -1.034  (0.339) 
1989  -0.783 (0.149)    -0.237 (0.303)    -0.775 (0.251)    -1.199 (0.281) 
1990 -  -    -  -    -0.465  (0.295)    -1.139  (0.287) 
1991  - -    - -    -0.554  (0.369)    - - 
1992  - -    - -    - -    - - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.522  (0.163)  -0.115  (0.144)  0.190  (0.073)  -0.412  (0.087) 
Chardonnay  -0.677  (0.238)  -0.432  (0.276)  0.399  (0.079)  -0.127  (0.111) 
Pinot  Noir  -  -    0.507 (0.131)    0.715 (0.110)    0.146 (0.224) 
Riesling  - -    - -    -0.031  (0.110)    - - 
Botrytis  - -    - -    0.605  (0.175)    - - 
Merlot  - -    - -    - -    - - 
Semillon  - -    - -    -0.439  (0.190)    - - 
Summary Statistics                 
2 R ,
2 R   0.635 0.404    0.830 0.660    0.780 0.697    0.637 0.503 
F-  statistic  2.743     4.881     9.454     4.742  
Chi-statistic  42.080     12.751     21.812     11.126  
(N,K)  68 27  27 15   100  29   75 21 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1992Q1-1992Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.812 (0.118)    2.639 (0.144)    2.888 (0.220)    4.249 (0.183) 
log  return  0.101 (0.118)    0.052 (0.100)    0.108 (0.053)    0.024 (0.058) 
Vintage                  
1966  0.137  (0.118)    - -    0.408  (0.307)    - - 
1967  -0.247  (0.299)    - -    -0.288  (0.302)    - - 
1968  -0.846  (0.432)    - -    - -    - - 
1969  -0.800  (0.308)    - -    -0.436  (0.263)    - - 
1970  -0.465  (0.079)    - -    -0.115  (0.307)    - - 
1971  -0.545  (0.806)    - -    - -    -0.829  (0.208) 
1972  -0.635  (0.059)    - -    0.049  (0.302)    - - 
1973 -0.417  (0.118)    -  -    0.140  (0.302)    -0.901  (0.244) 
1974  -0.290  (0.118)    - -    - -    - - 
1975  -0.837  (0.512)    - -    - -    - - 
1976  -0.671  (0.353)    - -    - -    -0.044  (0.198) 
1977  -0.936 (0.134)    -  -    -0.120 (0.311)    -0.705 (0.200) 
1978 -0.774  (0.407)    -  -    0.071  (0.311)    -0.668  (0.200) 
1979 -0.982  (0.277)    -  -    0.106  (0.252)    -0.634  (0.172) 
1980  -0.933 (0.298)    0.933 (0.264)    -0.053 (0.253)    -0.184 (0.244) 
1981  -0.466 (0.254)    0.788 (0.264)    0.044 (0.237)    -0.854 (0.200) 
1982  -0.563 (0.186)    0.555 (0.279)    0.163 (0.234)    -0.314 (0.172) 
1983  -0.600 (0.171)    -  -    -0.026 (0.257)    -0.936 (0.188) 
1984  -0.866 (0.168)    0.243 (0.239)    -0.048 (0.230)    -0.878 (0.156) 
1985  -1.000 (0.150)    0.215 (0.185)    -0.086 (0.237)    -0.924 (0.160) 
1986  -0.672 (0.215)    0.436 (0.191)    0.057 (0.232)    -0.645 (0.155) 
1987  -0.830 (0.193)    -0.061 (0.231)    -0.152 (0.255)    -0.969 (0.173) 
1988  -0.636 (0.134)    0.281 (0.222)    -0.020 (0.242)    -1.012 (0.201) 
1989  -0.689 (0.154)    -0.095 (0.210)    -0.169 (0.241)    -1.135 (0.188) 
1990  -  -    -  -    -0.251 (0.288)    -1.009 (0.199) 
1991  -  -  -  -   -0.170  (0.347)   -  - 
1992  - -    - -    - -    - - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.485 (0.138)    -0.013 (0.109)    0.069 (0.075)    -0.664 (0.124) 
Chardonnay -0.674  (0.227)    -  -    0.154  (0.083)    -0.407  (0.134) 
Pinot  Noir  -  -    0.583 (0.125)    0.582 (0.111)    -0.132 (0.197) 
Riesling  -  -  -  -   -0.107  (0.131)    -0.658  (0.279) 
Botrytis  - -    - -    - -    - - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.415  (0.167)   -  - 
Summary Statistics                 
2 R ,
2 R   0.573 0.333    0.958 0.887    0.669 0.507    0.766 0.646 
F-  statistic  2.384     13.411      4.118     6.394  
Chi-statistic  42.810     15.247     27.401     15.272  
(N,K)  76 29  20 14  83 29  66 23 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1992Q2-1992Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.913 (0.000)    3.157 (0.215)    2.996 (0.260)    3.584 (0.190) 
log  return  0.077 (0.102)    -0.266 (0.116)    -0.129 (0.089)    -0.100 (0.088) 
Vintage                  
1966  - -    - -    - -   - - 
1967  -0.367  (0.098)    - -    -0.288  (0.368)   - - 
1968  -0.474  (0.053)    - -        - - 
1969  -0.626  (0.098)    - -    -0.693  (0.368)   - - 
1970  -0.536  (0.059)    - -    - -   - - 
1971 -0.018  (0.107)    -  -    0.077  (0.336)    -0.750  (0.269) 
1972  -0.760  (0.161)    - -    0.049  (0.368)   - - 
1973 -0.596  (0.102)    -  -    0.140  (0.368)    -0.875  (0.269) 
1974  -0.627  (0.102)    - -    - -    0.254  (0.283) 
1975  -1.071  (0.654)    - -    - -   - - 
1976  -0.294  (0.054)    - -    - -    0.027  (0.269) 
1977  -0.820 (0.346)    -  -    -0.227 (0.384)    -0.679 (0.233) 
1978  -1.277  (0.197)    - -    -0.036  (0.384)   - - 
1979 -0.921  (0.311)    -  -    0.221  (0.317)    -0.571  (0.233) 
1980  -0.855 (0.337)    0.615 (0.267)    -0.024 (0.347)    -0.365 (0.249) 
1981  -0.683 (0.223)    0.286 (0.312)    0.039 (0.297)    -0.829 (0.233) 
1982  -0.560 (0.132)    0.266 (0.327)    0.168 (0.294)    -0.309 (0.220) 
1983  -0.670 (0.145)    -  -    -0.093 (0.314)    -1.005 (0.285) 
1984  -0.916 (0.233)    -  -    -0.219 (0.303)    -0.842 (0.210) 
1985  -1.085 (0.227)    -  -    -0.132 (0.304)    -0.830 (0.212) 
1986  -0.965 (0.338)    0.066 (0.240)    0.026 (0.287)    -0.545 (0.205) 
1987  -1.092 (0.265)    0.418 (0.301)    -0.189 (0.303)    -0.944 (0.269) 
1988  -0.806 (0.208)    -0.329 (0.239)    0.124 (0.384)    -1.019 (0.269) 
1989  -  -    -0.558 (0.244)    -0.138 (0.306)    -0.872 (0.257) 
1990  -  -    -  -    -0.154 (0.401)    -0.599 (0.285) 
1991  - -    - -    - -   - - 
1992  - -    - -    - -   - - 
1993  - -    - -    - -   - - 
1994  - -    - -    - -   - - 
1995  - -    - -    - -   - - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet  -0.339 (0.197)    0.023 (0.140)    0.176 (0.109)    -  - 
Chardonnay  -  -    -  -    0.154 (0.126)    0.060 (0.094) 
Pinot  Noir  -  -    0.406 (0.158)    0.454 (0.159)    0.718 (0.150) 
Riesling  -  -    -  -    -0.091 (0.230)    -0.063 (0.237) 
Botrytis  - -    - -    - -    - - 
Merlot  - -    - -    - -    - - 
Semillon  - -    - -    -0.488  (0.224)    - - 
Summary Statistics                 
2 R ,
2 R   0.731 0.551    0.952 0.856    0.586 0.252    0.840 0.700 
F-  statistic  4.073     9.932     1.756     6.007  
Chi-statistic  38.486     12.237     27.703     30.999  
(N,K)  61 25  16 11  58 26  46 22 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1992Q3-1992Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept 5.058  (0.089)    2.890  (0.240)    2.900  (0.363)    2.138  (0.376) 
Log return  -0.010  (0.089)    0.406  (0.164)    0.319  (0.104)    0.242  (0.139) 
Vintage                  
1966 -0.420  (0.798)    -  -    -0.223  (0.492)    -  - 
1967 -0.321  (0.255)    -  -    -  -    -  - 
1968 -0.534  (0.051)    -  -    -0.265  (0.426)    -  - 
1969 -0.673  (0.132)    -  -    -0.734  (0.492)    -  - 
1970 -0.600  (0.058)    -  -    -0.083  (0.492)    -  - 
1971 -0.054  (0.157)    -  -    0.463  (0.394)    -  - 
1972 -0.822  (0.188)    -  -    -0.143  (0.505)    -  - 
1973 -0.630  (0.063)    -  -    -0.174  (0.492)    -  - 
1974 -0.561  (0.188)    -  -    -  -    1.404  (0.393) 
1975 -0.570  (0.000)    -0.463  (0.377)    -  -    -  - 
1976 -0.344  (0.045)    -  -    -  -    0.693  (0.446) 
1977 -0.587  (0.059)    -  -    -0.408  (0.505)    -  - 
1978 -0.641  (0.000)    -  -    -0.446  (0.492)    0.470  (0.446) 
1979 -0.758  (0.083)    -  -    0.248  (0.585)    -  - 
1980 -0.840  (0.252)    0.487  (0.381)    -0.153  (0.393)    1.059  (0.411) 
1981 -0.982  (0.065)    -  -    -0.208  (0.404)    0.235  (0.410) 
1982 -0.732  (0.307)    -0.205  (0.377)    0.163  (0.373)    1.146  (0.464) 
1983 -0.767  (0.169)    1.155  (0.419)    -0.266  (0.392)    0.362  (0.386) 
1984 -0.780  (0.236)    -0.377  (0.350)    -0.247  (0.409)    0.748  (0.338) 
1985 -0.731  (0.325)    -  -    -0.376  (0.380)    0.602  (0.343) 
1986 -1.032  (0.474)    -0.266  (0.306)    -0.121  (0.376)    0.768  (0.338) 
1987 -1.142  (0.353)    0.374  (0.383)    -0.424  (0.373)    0.330  (0.347) 
1988 -1.007  (0.429)    -0.327  (0.322)    -0.505  (0.416)    -0.102  (0.369) 
1989 -0.940  (0.305)    -0.769  (0.320)    -0.436  (0.415)    -0.085  (0.350) 
1990 -  -    -  -    -  -    -0.009  (0.378) 
1991 -  -    0.892  (0.466)    -  -    -  - 
1992 -  -    -  -    -  -    -  - 
1993 -  -    -  -    -  -    -  - 
1994 -  -    -  -    -  -    -  - 
1995 -  -    -  -    -  -    -  - 
1996 -  -    -  -    -  -    -  - 
1997 -  -    -  -    -  -    -  - 
1998 -  -    -  -    -  -    -  - 
1999 -  -    -  -    -  -    -  - 
2000 -  -    -  -    -  -    -  - 
Grape Variety                   
Cabernet -0.470  (0.305)    0.336  (0.175)    0.325  (0.114)    -0.078  (0.128) 
Chardonnay -  -    0.417  (0.307)    0.202  (0.135)    0.507  (0.171) 
Pinot Noir  -  -    0.449  (0.179)    0.594  (0.167)    0.935  (0.296) 
Riesling -  -    -  -    -0.152  (0.288)    0.324  (0.251) 
Botrytis -  -    -  -    -  -    -  - 
Merlot -  -    -  -    -  -    -  - 
Semillon -  -    -  -    -0.354  (0.301)    -  - 
Summary Statistics                 
2 R ,
2 R   0.824 0.666    0.953 0.843    0.581  0.345    0.670  0.504 
F-  statistic  5.223      8.688      2.462    4.053  
Chi-statistic 40.632      18.501      28.128      20.359   
(N,K) 56  27    21  15    76  28    58  20 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1992Q4-1993Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.718 (0.238)    2.833 (0.304)    3.219 (0.309)    2.468 (0.322) 
Log  return  -0.128 (0.085)    0.168 (0.145)    -0.099 (0.084)    0.029 (0.090) 
Vintage                  
1966  -0.088  (0.330)    - -    -0.223  (0.437)    - - 
1967  -0.142  (0.327)    - -    - -    0.066  (0.444) 
1968  -0.417  (0.327)    - -    -0.265  (0.378)    - - 
1969  -0.685  (0.327)    - -    -0.734  (0.437)    - - 
1970  -0.243  (0.404)    - -    -0.083  (0.437)    - - 
1971  0.495  (0.330)    - -    0.958  (0.378)    - - 
1972  -0.298  (0.330)    - -    -0.163  (0.447)    - - 
1973  -0.453  (0.330)    - -    -0.496  (0.380)    - - 
1974 -0.098  (0.404)    -  -    -0.048  (0.451)    1.131  (0.435) 
1975  -0.240  (0.404)    - -    - -    - - 
1976  0.072  (0.330)    - -    - -    0.810  (0.379) 
1977 -0.004  (0.299)    0.257  (0.454)    -0.429  (0.447)    -  - 
1978  -0.220 (0.330)    0.135 (0.486)    -0.261 (0.380)    0.470 (0.435) 
1979  -0.071  (0.284)    - -    0.272  (0.451)    - - 
1980  -0.384  (0.274)    - -    -0.307  (0.348)    - - 
1981 -0.526  (0.330)    -  -    -0.330  (0.362)    0.095  (0.435) 
1982  -0.432 (0.268)    0.497 (0.380)    0.120 (0.333)    0.973 (0.382) 
1983  -0.348 (0.263)    1.535 (0.468)    -0.291 (0.338)    0.404 (0.338) 
1984  -0.461 (0.274)    0.024 (0.356)    -0.302 (0.335)    0.733 (0.327) 
1985  -0.630 (0.269)    -0.197 (0.435)    -0.329 (0.332)    0.536 (0.327) 
1986  -0.468 (0.269)    0.156 (0.349)    -0.183 (0.336)    0.669 (0.325) 
1987  -0.694 (0.287)    -0.162 (0.486)    -0.469 (0.338)    0.354 (0.333) 
1988  -0.871 (0.303)    -0.186 (0.372)    -0.464 (0.354)    -0.067 (0.349) 
1989  -1.026 (0.285)    -0.164 (0.356)    -0.534 (0.365)    -0.088 (0.332) 
1990  -1.023 (0.404)    -  -    -0.580 (0.384)    -0.027 (0.370) 
1991  -  -   1.497  (0.559)   -  -  -  - 
1992  -  -  -  -   -0.172  (0.465)   -  - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.475 (0.094)    0.419 (0.182)    0.346 (0.096)    -0.165 (0.094) 
Chardonnay  -0.776 (0.359)    0.275 (0.356)    0.231 (0.130)    0.448 (0.164) 
Pinot  Noir  -  -    0.501 (0.196)    0.640 (0.184)    1.126 (0.445) 
Riesling  -  -  -  -   -0.087  (0.234)    0.249  (0.252) 
Botrytis  -  -  -  -   0.803  (0.340)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.560  (0.384)   -  - 
Summary Statistics                 
2 R ,
2 R   0.764 0.635    0.833 0.641    0.662 0.481    0.612 0.465 
F-  statistic  5.912     4.327     3.658     4.153  
Chi-statistic  37.727     11.115     36.777     19.217  
(N,K)  80 29  29 17  87 32  70 20 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1993Q1-1993Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  4.614 (0.245)    2.860 (0.323)    3.195 (0.247)    2.577 (0.177) 
Log  return  0.152 (0.078)    0.058 (0.141)    0.101 (0.054)    0.123 (0.067) 
Vintage                  
1966  -0.132  (0.337)    - -    0.213  (0.297)    - - 
1967  -0.184  (0.335)    - -    - -    - - 
1968  -0.493  (0.306)    - -    -0.038  (0.341)    - - 
1969  -0.701  (0.335)    - -    -0.898  (0.341)    - - 
1970  -0.110  (0.413)    - -    -0.325  (0.341)    - - 
1971  0.534 (0.337)    -  -    0.138 (0.341)    0.403 (0.225) 
1972  -0.264  (0.414)    - -    -0.300  (0.341)    - - 
1973  -0.422  (0.337)    - -    -0.508  (0.279)    - - 
1974  -0.151  (0.413)    - -    -0.216  (0.281)    - - 
1975  -0.065  (0.413)    - -    -0.036  (0.346)    - - 
1976 -0.140  (0.306)    -  -    -0.211  (0.286)    0.692  (0.228) 
1977 0.015  (0.306)    0.399  (0.435)    -0.065  (0.301)    -  - 
1978 -0.095  (0.337)    0.443  (0.393)    -0.243  (0.282)    -  - 
1979  -0.254 (0.280)    -  -    0.095 (0.275)    0.698 (0.225) 
1980  -0.288 (0.290)    0.426 (0.464)    -0.224 (0.266)    1.259 (0.230) 
1981 -0.413  (0.337)    -  -    -0.326  (0.266)    0.214  (0.225) 
1982  -0.342 (0.268)    0.878 (0.435)    0.085 (0.260)    0.699 (0.188) 
1983 -0.436  (0.268)    -  -    -0.249  (0.259)    0.369  (0.183) 
1984  -0.414 (0.280)    0.145 (0.371)    -0.373 (0.251)    0.547 (0.183) 
1985  -0.612 (0.269)    0.292 (0.387)    -0.362 (0.255)    0.538 (0.177) 
1986  -0.488 (0.262)    0.306 (0.380)    -0.304 (0.256)    0.603 (0.173) 
1987  -0.724 (0.269)    0.227 (0.417)    -0.394 (0.255)    0.326 (0.183) 
1988  -0.899 (0.291)    -0.178 (0.376)    -0.454 (0.258)    0.412 (0.181) 
1989  -1.065 (0.281)    -0.001 (0.350)    -0.552 (0.263)    0.028 (0.180) 
1990 -1.019  (0.413)    -  -    -0.372  (0.276)    0.316  (0.287) 
1991  -  -  -  -   -0.772  (0.349)   -  - 
1992  -  -  -  -   -0.636  (0.307)   -  - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.504 (0.082)    0.288 (0.198)    0.295 (0.059)    -0.241 (0.079) 
Chardonnay  -0.712 (0.363)    -0.085 (0.412)    0.366 (0.077)    -0.071 (0.115) 
Pinot  Noir  -  -    0.588 (0.214)    0.568 (0.137)    0.589 (0.182) 
Riesling  -  -  -  -   -0.066  (0.139)    -0.142  (0.284) 
Botrytis  -  -  -  -   0.343  (0.106)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.104  (0.116)   -  - 
Summary Statistics                 
2 R ,
2 R   0.746 0.631    0.724 0.467    0.633 0.507    0.724 0.623 
F-  statistic  6.496     2.814     5.016     7.169  
Chi-statistic  22.220     10.924     39.740     17.102  
(N,K)  91 29  30 15   130 34  72 20 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1993Q2-1993Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.058 (0.198)    2.918 (0.286)    3.372 (0.168)    2.774 (0.177) 
Log return  0.058  (0.066)    -0.021  (0.171)    0.048  (0.055)    0.019  (0.069) 
Vintage                  
1966  -0.271  (0.254)   -  -   0.098  (0.216)   -  - 
1967  -0.277  (0.276)   -  -   -0.457  (0.237)   -  - 
1968  -0.623  (0.254)   -  -   -0.393  (0.215)   -  - 
1969  -0.651  (0.276)   -  -   -0.675  (0.235)   -  - 
1970  -0.533  (0.276)   -  -   -0.365  (0.235)   -  - 
1971 0.132  (0.276)    -  -    0.062  (0.289)    0.286  (0.212) 
1972  -0.846  (0.340)   -  -   -0.353  (0.235)   -  - 
1973 -0.499  (0.276)    -  -    -0.495  (0.204)    -0.030  (0.258) 
1974  -0.365  (0.276)   -  -   -0.610  (0.206)   -  - 
1975 -0.406  (0.276)    -  -    -0.168  (0.295)    0.932  (0.258) 
1976 -0.508  (0.236)    -  -    -0.300  (0.225)    0.645  (0.213) 
1977 -0.431  (0.276)    -  -    -0.306  (0.222)    -0.030  (0.258) 
1978 -0.376  (0.276)    0.276  (0.434)    -0.387  (0.243)    -  - 
1979 -0.841  (0.254)    -  -    -0.064  (0.223)    0.467  (0.191) 
1980 -0.651  (0.276)    0.487  (0.459)    -0.258  (0.205)    1.074  (0.200) 
1981 -0.727  (0.340)    -  -    -0.440  (0.206)    0.098  (0.212) 
1982 -0.509  (0.232)    -  -    0.029  (0.195)    0.676  (0.168) 
1983 -0.871  (0.234)    -  -    -0.193  (0.203)    0.237  (0.196) 
1984 -0.718  (0.236)    0.128  (0.414)    -0.484  (0.184)    0.331  (0.172) 
1985 -0.932  (0.234)    0.390  (0.389)    -0.467  (0.190)    0.494  (0.177) 
1986 -0.639  (0.229)    0.183  (0.379)    -0.397  (0.187)    0.530  (0.170) 
1987 -0.987  (0.237)    0.335  (0.435)    -0.445  (0.183)    0.193  (0.169) 
1988  -0.963 (0.248)    -0.125 (0.440)    -0.556 (0.187)    0.335 (0.175) 
1989  -1.063 (0.265)    -0.179 (0.367)    -0.626 (0.204)    -0.096 (0.171) 
1990  -  -    -0.002 (0.544)    -0.407 (0.195)    0.118 (0.196) 
1991  -  -    -0.404 (0.514)    -0.857 (0.247)    -0.312 (0.282) 
1992  -  -  -  -   -0.951  (0.298)   -  - 
1993  - -    - -    - -    - - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.631 (0.081)    0.472 (0.256)    0.351 (0.061)    -0.198  (0.083) 
Chardonnay -  -    -0.082  (0.544)    0.352  (0.075)    -0.042  (0.110) 
Pinot  Noir  -  -    0.527 (0.215)    0.567 (0.113)    0.564 (0.134) 
Riesling  -  -  -  -   -0.045  (0.152)    -0.099  (0.269) 
Botrytis  -  -  -  -   0.278  (0.105)   -  - 
Merlot  -  -  -  -  -  -  -  - 
Semillon  -  -  -  -   -0.109  (0.107)   -  - 
Summary Statistics                 
2 R ,
2 R   0.823 0.732    0.772 0.452    0.642 0.515    0.805 0.709 
F-  statistic  9.109     2.415     5.067     8.424  
Chi-statistic  27.868     19.053     36.564     19.574  
(N,K)  78 27  25 15   131 35  71 24 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1993Q3-1993Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.063 (0.191)    3.626 (0.284)    3.528 (0.057)    3.012 (0.286) 
Log  return  -0.064 (0.061)    -0.168 (0.146)    -0.095 (0.091)    0.070 (0.089) 
Vintage                  
1966  -0.029  (0.267)    - -    -0.032  (0.057)    - - 
1967  -0.220  (0.267)    - -    -0.565  (0.284)    - - 
1968  -0.354 (0.267)    -  -    -0.641 (0.276)    -0.357 (0.385) 
1969  -0.808  (0.245)    - -    -0.808  (0.354)    - - 
1970  -0.478  (0.267)    - -    -0.276  (0.110)    - - 
1971 0.245  (0.267)    -  -    -0.033  (0.057)    0.176  (0.403) 
1972 -0.880  (0.244)    -  -    -0.437  (0.057)    0.048  (0.385) 
1973  -0.629 (0.244)    -  -    -0.673 (0.208)    -0.208 (0.375) 
1974  -0.223  (0.267)    - -    -0.944  (0.213)    - - 
1975 -0.329  (0.267)    -0.080  (0.393)    -  -    0.754  (0.375) 
1976 -0.492  (0.224)    -  -    -0.197  (0.381)    0.798  (0.312) 
1977  -0.571 (0.245)    -0.074 (0.344)    -0.832 (0.143)    0.021 (0.328) 
1978  -0.498 (0.232)    -  -    -0.189 (0.250)    -0.645 (0.385) 
1979 -0.649  (0.267)    -  -    -0.484  (0.531)    0.262  (0.312) 
1980  -0.646 (0.234)    0.194 (0.393)    -0.323 (0.246)    0.677 (0.390) 
1981 -0.544  (0.328)    -  -    -0.242  (0.279)    0.088  (0.319) 
1982  -0.501 (0.221)    0.039 (0.344)    0.113 (0.136)    0.479 (0.302) 
1983  -0.697 (0.224)    -  -    -0.330 (0.159)    -0.326 (0.343) 
1984  -0.804 (0.221)    0.054 (0.393)    -0.296 (0.234)    0.177 (0.293) 
1985  -0.903 (0.228)    -0.424 (0.323)    -0.440 (0.113)    0.225 (0.312) 
1986  -0.512 (0.224)    -0.593 (0.292)    -0.380 (0.126)    0.218 (0.292) 
1987  -0.923 (0.232)    -0.749 (0.304)    -0.468 (0.144)    -0.113 (0.294) 
1988  -0.810 (0.277)    -0.238 (0.367)    -0.630 (0.121)    -0.090 (0.298) 
1989  -0.964 (0.255)    -0.377 (0.393)    -0.680 (0.124)    -0.268 (0.295) 
1990  -1.134 (0.336)    -0.526 (0.331)    -0.553 (0.201)    -0.224 (0.304) 
1991  -1.683 (0.271)    -1.008 (0.331)    -0.744 (0.138)    -0.756 (0.418) 
1992  -  -    -1.008 (0.477)    -0.982 (0.230)    -  - 
1993  -  -  -  -   -0.790  (0.133)   -  - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.606 (0.076)    0.177 (0.190)    0.364 (0.109)    -0.240 (0.108) 
Chardonnay  -0.291 (0.299)    0.494 (0.331)    0.273 (0.127)    -0.110 (0.195) 
Pinot  Noir  -  -    0.597 (0.176)    0.510 (0.131)    0.788 (0.199) 
Riesling  -  -  -  -   0.207  (0.384)    -0.324  (0.223) 
Botrytis  -  -  -  -   0.360  (0.149)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.341  (0.105)   -  - 
Summary Statistics                  
2 R ,
2 R   0.846 0.769    0.864 0.606    0.703 0.548    0.740 0.579 
F-  statistic  10.987      3.350     4.527     4.594  
Chi-statistic  29.398     20.073     54.903     35.997  
(N,K)  88 30  27 18   100 35  69 27 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1993Q4-1994Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.033 (0.208)    3.458 (0.214)    3.466 (0.000)    2.651 (0.290) 
Log  return  0.187 (0.069)    -0.039 (0.116)    0.137 (0.053)    0.048 (0.072) 
Vintage                  
1966  -0.080  (0.290)    - -    - -   - - 
1967  -0.419  (0.267)    - -    - -   - - 
1968 -0.359  (0.290)    -  -    -0.902  (0.108)    0.109  (0.321) 
1969  -0.906  (0.254)    - -    -0.765  (0.413)   - - 
1970  -0.406  (0.290)    - -    -0.177  (0.060)   - - 
1971 0.301  (0.290)    -  -    -0.065  (0.000)    0.607  (0.390) 
1972  -0.899  (0.265)    - -    - -    0.336  (0.375) 
1973  -0.656  (0.265)    - -    -0.491  (0.128)   - - 
1974  -0.406  (0.290)    - -        - - 
1975 -0.366  (0.290)    0.004  (0.328)    -0.384  (0.053)    -  - 
1976 -0.477  (0.247)    -  -    -0.277  (0.201)    0.964  (0.305) 
1977  -0.621 (0.266)    -0.074 (0.303)    -0.638 (0.220)    0.537 (0.375) 
1978 -0.534  (0.252)    -  -    -0.536  (0.157)    -0.357  (0.375) 
1979 -0.485  (0.267)    -  -    -0.546  (0.450)    0.665  (0.295) 
1980  -0.653 (0.254)    0.248 (0.281)    -0.389 (0.187)    1.372 (0.368) 
1981 -0.512  (0.290)    -  -    -0.347  (0.199)    0.478  (0.296) 
1982 -0.624  (0.243)    -0.053  (0.281)    0.084  (0.125)    -0.116  (0.402) 
1983 -0.726  (0.237)    -  -    -0.547  (0.127)    -0.252  (0.375) 
1984  -0.847 (0.252)    0.059 (0.295)    -0.392 (0.144)    0.449 (0.283) 
1985  -0.828 (0.248)    -0.008 (0.329)    -0.540 (0.091)    0.512 (0.285) 
1986  -0.466 (0.254)    -0.484 (0.254)    -0.405 (0.097)    0.504 (0.276) 
1987  -0.942 (0.248)    -0.786 (0.268)    -0.565 (0.096)    0.204 (0.275) 
1988  -0.974 (0.364)    -0.280 (0.281)    -0.682 (0.106)    0.179 (0.282) 
1989  -0.843 (0.277)    -0.293 (0.328)    -0.780 (0.046)    0.148 (0.309) 
1990  -1.118 (0.364)    -0.365 (0.264)    -0.696 (0.174)    -0.049 (0.313) 
1991  -1.493 (0.270)    -0.856 (0.278)    -0.704 (0.092)    -0.215 (0.379) 
1992  -  -    -0.914 (0.367)    -0.986 (0.126)    -  - 
1993  - -    - -    -0.953  (0.097)   - - 
1994  - -    - -    - -   - - 
1995  - -    - -    - -   - - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet  -0.657 (0.082)    0.094 (0.124)    0.390 (0.091)    -0.097 (0.089) 
Chardonnay  -0.307 (0.322)    0.400 (0.207)    0.338 (0.096)    0.355 (0.153) 
Pinot  Noir  -  -    0.512 (0.159)    0.474 (0.108)    1.136 (0.304) 
Riesling  -  -  -  -   0.209  (0.330)    -0.186  (0.211) 
Botrytis  -  -  -  -   0.271  (0.124)    -  - 
Merlot  - -    - -    - -   - - 
Semillon  -  -  -  -   -0.187  (0.083)    -  - 
Summary Statistics                 
2 R ,
2 R   0.841 0.760    0.871 0.671    0.714 0.608    0.676 0.524 
F-  statistic  10.371      4.366     6.752     4.438  
Chi-statistic  39.712     16.990     58.577     21.631  
(N,K)  87 30  29 18   116 32   78 25 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1994Q1-1994Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.198 (0.261)    3.321 (0.288)    3.548 (0.052)    3.539 (0.311) 
Log  return  -0.060 (0.087)    -0.016 (0.117)    -0.021 (0.052)    -0.005 (0.082) 
Vintage                  
1966  -0.040  (0.334)    - -    0.118  (0.019)   - - 
1967 -0.451  (0.335)    -  -    -0.459  (0.219)    -0.868  (0.419) 
1968 -0.630  (0.334)    -  -    -0.726  (0.131)    -0.740  (0.359) 
1969  -0.787  (0.335)    - -    -0.443  (0.375)   - - 
1970  -0.635  (0.333)    - -    -0.380  (0.157)   - - 
1971 -0.040  (0.333)    -  -    0.110  (0.050)    -0.421  (0.411) 
1972 -0.735  (0.365)    -  -    -0.524  (0.278)    -0.263  (0.359) 
1973 -0.514  (0.365)    -  -    -0.336  (0.046)    -0.725  (0.411) 
1974 -0.540  (0.365)    -  -    -0.772  (0.039)    -0.981  (0.411) 
1975 -0.405  (0.365)    -  -    -0.332  (0.051)    -0.693  (0.411) 
1976 -0.284  (0.319)    -  -    -0.436  (0.170)    0.016  (0.337) 
1977 -0.629  (0.334)    -  -    -0.377  (0.101)    -1.049  (0.421) 
1978 -0.405  (0.365)    -  -    -0.547  (0.071)    -0.304  (0.356) 
1979 -0.442  (0.307)    0.103  (0.349)    -0.552  (0.271)    -0.486  (0.316) 
1980  -0.395 (0.334)    0.319 (0.311)    -0.322 (0.122)    0.523 (0.359) 
1981  -0.457 (0.365)    -0.171 (0.302)    -0.601 (0.154)    -0.331 (0.359) 
1982  -0.471 (0.307)    -0.021 (0.308)    -0.173 (0.205)    -0.186 (0.336) 
1983 -0.648  (0.318)    0.062  (0.384)    -0.491  (0.108)    -0.920  (0.532) 
1984 -0.873  (0.319)    0.133  (0.298)    -0.460  (0.143)    -0.463  (0.313) 
1985  -0.949 (0.290)    -0.117 (0.274)    -0.475 (0.123)    -0.382 (0.319) 
1986  -0.479 (0.302)    -0.182 (0.284)    -0.332 (0.077)    -0.270 (0.308) 
1987  -0.957 (0.308)    -0.111 (0.321)    -0.571 (0.082)    -0.621 (0.315) 
1988  -0.945 (0.312)    -0.369 (0.289)    -0.621 (0.078)    -0.506 (0.311) 
1989  -1.018 (0.323)    -0.120 (0.384)    -0.699 (0.094)    -1.019 (0.337) 
1990  -0.972 (0.325)    -0.247 (0.301)    -0.673 (0.073)    -0.859 (0.338) 
1991  -1.071 (0.459)    -0.655 (0.384)    -0.591 (0.092)    -1.054 (0.426) 
1992  - -    - -    -0.683  (0.111)   - - 
1993  - -    - -    -0.708  (0.090)   - - 
1994  - -    - -    - -   - - 
1995  - -    - -    - -   - - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet  -0.662 (0.091)    0.306 (0.161)    0.400 (0.071)    -0.068 (0.092) 
Chardonnay  -0.220 (0.402)    -0.118 (0.317)    0.294 (0.075)    0.199 (0.190) 
Pinot  Noir  -  -    0.371 (0.135)    0.535 (0.086)    0.707 (0.197) 
Riesling  -  -  -  -   -0.227  (0.104)    0.159  (0.341) 
Botrytis  -  -  -  -   0.597  (0.209)    -  - 
Merlot  - -    - -    - -   - - 
Semillon  -  -  -  -   -0.283  (0.118)    -  - 
Summary Statistics                 
2 R ,
2 R   0.723 0.598    0.646 0.292    0.676 0.569    0.660 0.474 
F-  statistic  5.762     1.824     6.323     3.540  
Chi-statistic  29.432     18.077     91.315     31.975  
(N,K)  94 30  35 18   142 36   80 29 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1994Q2-1994Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.187 (0.121)    2.931 (0.223)    3.526 (0.000)    3.606  (0.144) 
Log return  0.006  (0.080)    0.064  (0.071)    -0.096  (0.051)    -0.063  (0.096) 
Vintage                  
1966 0.049  (0.275)    -  -    0.118  (0.018)    -  - 
1967 -0.609  (0.293)    -  -    -0.434  (0.187)    -0.107  (0.096) 
1968 -0.640  (0.249)    -  -    -0.595  (0.000)    -0.976  (0.094) 
1969 -0.630  (0.116)    -  -    -0.344  (0.525)    -  - 
1970 -0.710  (0.259)    -  -    -0.483  (0.084)    -0.458  (0.096) 
1971 -0.395  (0.559)    -  -    -0.101  (0.296)    -0.467  (0.069) 
1972 -0.916  (0.159)    -  -    -0.520  (0.144)    -0.479  (0.281) 
1973 -0.559  (0.124)    -  -    -0.477  (0.138)    -0.781  (0.077) 
1974 -0.601  (0.115)    -  -    -0.594  (0.124)    -0.981  (0.000) 
1975 -0.449  (0.115)    0.392  (0.321)    -0.374  (0.085)    -0.454  (0.248) 
1976 -0.495  (0.301)    -  -    -0.535  (0.198)    -0.050  (0.264) 
1977 -0.612  (0.217)    -  -    -0.273  (0.063)    -0.705  (0.455) 
1978 -0.653  (0.265)    0.702  (0.315)    -0.454  (0.088)    -0.304  (0.293) 
1979 -0.655  (0.243)    0.365  (0.247)    -0.572  (0.123)    -0.613  (0.117) 
1980 -0.613  (0.221)    0.512  (0.276)    -0.326  (0.092)    -0.014  (0.601) 
1981 -0.488  (0.124)    0.227  (0.264)    -0.442  (0.137)    -0.226  (0.380) 
1982 -0.387  (0.138)    0.425  (0.276)    -0.295  (0.154)    -0.192  (0.137) 
1983 -0.471  (0.230)    0.296  (0.262)    -0.359  (0.091)    -0.968  (0.134) 
1984 -0.850  (0.215)    0.481  (0.256)    -0.440  (0.137)    -0.423  (0.165) 
1985 -0.937  (0.241)    0.238  (0.268)    -0.434  (0.112)    -0.254  (0.174) 
1986 -0.550  (0.214)    0.309  (0.252)    -0.296  (0.080)    -0.201  (0.129) 
1987 -0.925  (0.168)    0.188  (0.243)    -0.539  (0.075)    -0.723  (0.195) 
1988 -0.951  (0.167)    0.118  (0.248)    -0.593  (0.076)    -0.434  (0.112) 
1989 -1.117  (0.196)    0.137  (0.254)    -0.644  (0.104)    -1.066  (0.134) 
1990 -1.064  (0.171)    0.048  (0.238)    -0.500  (0.150)    -0.849  (0.103) 
1991  -  -    -0.388 (0.321)    -0.508 (0.116)    -  - 
1992 -  -    -  -    -0.636  (0.102)    -1.192  (0.185) 
1993  -  -  -  -   -0.625  (0.122)   -  - 
1994  - -    - -    - -    -  - 
1995  - -    - -    - -    -  - 
1996  - -    - -    - -    -  - 
1997  - -    - -    - -    -  - 
1998  - -    - -    - -    -  - 
1999  - -    - -    - -    -  - 
2000  - -    - -    - -    -  - 
Grape Variety                   
Cabernet  -0.639 (0.096)    0.288 (0.109)    0.350 (0.068)    -0.140  (0.144) 
Chardonnay -0.616  (0.218)    -  -    0.304  (0.097)    -0.228  (0.150) 
Pinot  Noir  -  -    0.477 (0.102)    0.512 (0.072)    0.687  (0.283) 
Riesling  -  -    -0.894 (0.262)    -0.332 (0.160)    0.134  (0.147) 
Botrytis  -  -  -  -   0.551  (0.192)   -  - 
Merlot  -  -  -  -  -  -  -  - 
Semillon  -  -  -  -   -0.311  (0.100)   -  - 
Summary Statistics                 
2 R ,
2 R   0.636 0.527    0.780 0.632    0.579 0.465    0.637  0.452 
F-  statistic  5.856     5.240     5.077     3.450   
Chi-statistic  51.909     13.655     68.029     46.156   
(N,K)  123 29  48 21   165 36  87  30 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1994Q3-1994Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.105 (0.206)    2.996 (0.206)    3.394 (0.047)    2.422 (0.086) 
Log  return  0.059 (0.068)    0.104 (0.077)    0.040 (0.047)    -0.024 (0.086) 
Vintage                  
1966  0.234  (0.252)    - -    - -   - - 
1967  -0.510 (0.332)    -  -    0.016 (0.000)    0.325 (0.616) 
1968 -0.436  (0.240)    -  -    -1.452  (0.064)    -0.004  (0.103) 
1969  -0.751  (0.263)    - -    - -   - - 
1970  -0.487  (0.206)    - -    - -    0.602  (0.123) 
1971 -0.174  (0.703)    -  -    -0.089  (0.386)    0.548  (0.123) 
1972 -0.858  (0.222)    -  -    -0.427  (0.080)    0.223  (0.123) 
1973 -0.646  (0.256)    -  -    -0.534  (0.104)    0.223  (0.123) 
1974  -0.541  (0.203)    - -    -0.559  (0.120)   - - 
1975 -0.396  (0.204)    -  -    -0.565  (0.130)    0.725  (0.283) 
1976 -0.453  (0.377)    -  -    -0.416  (0.191)    0.840  (0.414) 
1977 -0.410  (0.263)    -  -    -0.269  (0.077)    0.612  (0.162) 
1978  -0.623 (0.291)    0.346 (0.272)    -0.447 (0.098)    1.057 (0.102) 
1979  -0.715 (0.285)    0.320 (0.245)    -0.583 (0.097)    0.552 (0.129) 
1980  -0.632 (0.266)    0.362 (0.272)    -0.382 (0.070)    0.768 (0.316) 
1981  -0.406 (0.216)    0.120 (0.263)    -0.327 (0.088)    1.041 (0.151) 
1982  -0.368 (0.228)    0.137 (0.308)    -0.187 (0.135)    0.885 (0.152) 
1983  -0.439 (0.255)    0.279 (0.257)    -0.374 (0.073)    1.316 (0.000) 
1984  -0.588 (0.240)    0.598 (0.305)    -0.393 (0.153)    0.764 (0.099) 
1985  -0.751 (0.238)    0.136 (0.282)    -0.393 (0.079)    0.768 (0.133) 
1986  -0.489 (0.284)    0.312 (0.234)    -0.175 (0.095)    0.869 (0.119) 
1987  -0.754 (0.233)    0.125 (0.238)    -0.432 (0.070)    0.463 (0.112) 
1988  -0.753 (0.222)    0.117 (0.242)    -0.503 (0.071)    0.637 (0.157) 
1989  -0.814 (0.221)    0.188 (0.238)    -0.583 (0.077)    0.283 (0.165) 
1990  -0.990 (0.224)    0.389 (0.234)    -0.326 (0.122)    0.483 (0.116) 
1991  -0.976 (0.237)    -0.590 (0.324)    -0.380 (0.122)    0.365 (0.090) 
1992  -  -    -0.155 (0.301)    -0.698 (0.099)    0.314 (0.127) 
1993  - -    - -    -0.625  (0.092)   - - 
1994  - -    - -    - -   - - 
1995  - -    - -    - -   - - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet  -0.680 (0.087)    0.191 (0.094)    0.321 (0.064)    -0.079 (0.099) 
Chardonnay  -0.666 (0.231)    0.100 (0.291)    0.248 (0.092)    0.101 (0.117) 
Pinot  Noir  -  -    0.581 (0.102)    0.468 (0.057)    0.461 (0.173) 
Riesling  -  -    -0.884 (0.182)    -0.268 (0.131)    -0.278 (0.125) 
Botrytis  -  -  -  -   0.396  (0.115)    -  - 
Merlot  - -    - -    - -   - - 
Semillon  -  -  -  -   -0.177  (0.154)    -  - 
Summary Statistics                 
2 R ,
2 R   0.711 0.612    0.833 0.709    0.544 0.429    0.558 0.402 
F-  statistic  7.143     6.734     4.738     3.570  
Chi-statistic  60.950     29.324     68.343     64.968  
(N,K)  114 30  48 21   160 34  112 31 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1994Q4-1995Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.089 (0.142)    3.603 (0.181)    3.434 (0.000)    2.398 (0.000) 
Log  return  -0.030 (0.066)    0.174 (0.102)    0.030 (0.060)    -0.042 (0.073) 
Vintage                  
1966  0.158  (0.138)    - -    -0.007  (0.037)    - - 
1967  -0.179 (0.139)    -  -    -1.452 (0.071)    -0.295 (0.091) 
1968 -0.491  (0.138)    -  -    -0.469  (0.060)    0.014  (0.101) 
1969  -0.740  (0.203)    - -    -0.227  (0.153)    - - 
1970  -0.649  (0.226)    - -    0.255  (0.000)    - - 
1971  -0.053  (0.589)    - -    -0.320  (0.000)    - - 
1972 -0.722  (0.144)    -  -    -0.429  (0.031)    0.406  (0.118) 
1973  -0.638  (0.177)    - -    -0.616  (0.128)    - - 
1974  -0.463  (0.139)    - -    -0.635  (0.123)    - - 
1975  -0.327  (0.139)    - -    -0.337  (0.203)    - - 
1976 -0.238  (0.231)    -  -    -0.577  (0.208)    1.166  (0.118) 
1977 -0.335  (0.167)    -  -    -0.483  (0.119)    0.542  (0.162) 
1978 -0.626  (0.182)    -  -    -0.637  (0.194)    0.825  (0.171) 
1979 -0.489  (0.181)    -  -    -0.443  (0.095)    0.581  (0.091) 
1980  -0.456 (0.206)    0.277 (0.312)    -0.407 (0.078)    0.986 (0.341) 
1981  -0.492 (0.150)    -0.053 (0.246)    -0.193 (0.149)    0.703 (0.128) 
1982 -0.370  (0.184)    -  -    -0.437  (0.073)    0.859  (0.141) 
1983 -0.347  (0.179)    -  -    -0.286  (0.089)    0.930  (0.222) 
1984  -0.486 (0.178)    0.124 (0.307)    -0.373 (0.069)    0.729 (0.088) 
1985  -0.630 (0.181)    -0.235 (0.217)    -0.172 (0.108)    0.704 (0.124) 
1986  -0.464 (0.247)    -0.060 (0.184)    -0.405 (0.078)    0.915 (0.101) 
1987  -0.689 (0.161)    -0.138 (0.195)    -0.490 (0.080)    0.532 (0.112) 
1988  -0.670 (0.160)    -0.468 (0.315)    -0.521 (0.113)    0.645 (0.136) 
1989  -0.724 (0.155)    -0.072 (0.250)    -0.340 (0.109)    0.499 (0.128) 
1990  -0.662 (0.171)    0.112 (0.203)    -0.465 (0.112)    0.649 (0.097) 
1991  -1.117 (0.419)    -0.498 (0.183)    -0.690 (0.099)    0.374 (0.088) 
1992  -  -    -0.511 (0.198)    -0.578 (0.075)    0.407 (0.182) 
1993  -  -  -  -   -0.007  (0.037)   -  - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.669 (0.085)    -0.073 (0.105)    0.320 (0.071)    -0.088 (0.091) 
Chardonnay  -0.290 (0.079)    -0.055 (0.207)    0.201 (0.075)    0.048 (0.102) 
Pinot  Noir  -  -    0.167 (0.132)    0.458 (0.064)    0.326 (0.240) 
Riesling  -  -    -1.133 (0.320)    -0.119 (0.084)    -0.400 (0.116) 
Botrytis  -  -  -  -   0.394  (0.105)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   0.051  (0.124)   -  - 
Summary Statistics                 
2 R ,
2 R   0.797 0.712    0.665 0.451    0.569 0.420    0.536 0.393 
F-  statistic  9.366     3.103     3.808     3.750  
Chi-statistic  54.193     10.087     51.463     46.548  
(N,K)  99 30  42 17   133 35   107 26 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1995Q1-1995Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.165 (0.048)    3.852 (0.146)    3.434 (0.250)    2.517 (0.304) 
log  return  0.183 (0.072)    0.063 (0.096)    0.105 (0.052)    0.066 (0.078) 
Vintage                  
1966  0.161  (0.114)    - -    - -    - - 
1967  -0.263  (0.032)    - -    - -    - - 
1968  -0.545  (0.061)    - -    - -    - - 
1969  -0.795  (0.037)    - -    -0.341  (0.308)    - - 
1970  -0.793  (0.163)    - -    -0.366  (0.290)    - - 
1971  -0.205  (0.572)    - -    -0.177  (0.311)    - - 
1972  -0.764  (0.115)    - -    - -    0.372  (0.405) 
1973 -0.799  (0.100)    -  -    -0.389  (0.354)    1.503  (0.413) 
1974  -0.611  (0.067)    - -    -0.239  (0.292)    - - 
1975  -0.452  (0.050)    - -    -0.198  (0.284)    - - 
1976 -0.462  (0.187)    -  -    -0.343  (0.295)    1.241  (0.353) 
1977 -0.544  (0.172)    -  -    -0.386  (0.296)    0.767  (0.413) 
1978 -0.750  (0.108)    -  -    -0.481  (0.279)    0.630  (0.331) 
1979 -0.541  (0.090)    -  -    -0.204  (0.282)    0.783  (0.359) 
1980 -0.604  (0.188)    -  -    -0.150  (0.274)    1.395  (0.336) 
1981 -0.576  (0.089)    -  -    -0.346  (0.295)    0.694  (0.321) 
1982 -0.440  (0.033)    -  -    -0.178  (0.269)    0.740  (0.317) 
1983  -0.449 (0.104)    0.174 (0.300)    -0.364 (0.316)    0.573 (0.322) 
1984  -0.705 (0.116)    -0.179 (0.235)    -0.215 (0.269)    0.520 (0.333) 
1985  -0.564 (0.080)    -0.339 (0.208)    -0.319 (0.269)    0.696 (0.311) 
1986  -0.557 (0.184)    -0.307 (0.176)    -0.114 (0.264)    0.838 (0.307) 
1987  -0.836 (0.134)    -0.030 (0.226)    -0.304 (0.268)    0.579 (0.311) 
1988  -0.803 (0.097)    -0.509 (0.203)    -0.395 (0.265)    0.764 (0.326) 
1989  -0.953 (0.107)    -0.426 (0.191)    -0.340 (0.286)    0.420 (0.352) 
1990  -0.785 (0.095)    -0.331 (0.178)    -0.346 (0.263)    0.733 (0.316) 
1991  -1.235 (0.419)    -0.433 (0.163)    -0.399 (0.268)    0.350 (0.329) 
1992  -1.462 (0.126)    -0.533 (0.188)    -0.620 (0.279)    0.036 (0.374) 
1993  -  -  -  -   -0.649  (0.358)   -  - 
1994  - -    - -    - -    - - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.628 (0.101)    0.085 (0.098)    0.249 (0.058)    -0.214 (0.103) 
Chardonnay  -0.827 (0.103)    -0.199 (0.281)    0.169 (0.069)    0.240 (0.226) 
Pinot  Noir  -  -    -0.093 (0.144)    0.481 (0.160)    0.426 (0.217) 
Riesling  -  -  -  -   -0.129  (0.191)    -0.514  (0.329) 
Botrytis  -  -  -  -   0.445  (0.138)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.315  (0.077)   -  - 
Summary Statistics                 
2 R ,
2 R   0.825 0.740    0.504 0.237    0.512 0.380    0.592 0.388 
F-  statistic  9.727     1.889     3.863     2.900  
Chi-statistic  54.005     15.741     32.335     23.046  
(N,K)  93 31  41 15   146 32  73 25 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1995Q2-1995Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.299 (0.032)    3.389 (0.285)    3.887 (0.268)    4.023 (0.376) 
Log  return  0.054 (0.054)    0.045 (0.079)    0.025 (0.039)    -0.047 (0.074) 
Vintage                  
1966  -0.270  (0.407)    - -    - -    - - 
1967  -0.357  (0.159)    - -    - -    -1.099  (0.504) 
1968  -0.647  (0.139)    - -    - -    -0.965  (0.504) 
1969  -0.771  (0.086)    - -    -0.684  (0.326)    - - 
1970  -0.728  (0.167)    - -    -0.751  (0.307)    - - 
1971  -0.236  (0.573)    - -    -0.469  (0.291)    - - 
1972 -0.787  (0.186)    0.327  (0.387)    -1.054  (0.325)    -  - 
1973  -0.768 (0.067)    0.304 (0.387)    -0.929 (0.326)    -0.890 (0.438) 
1974  -0.505  (0.105)    - -    -0.739  (0.288)    - - 
1975  -0.503  (0.082)    - -    -0.551  (0.299)    - - 
1976  -0.433 (0.131)    -  -    -0.667 (0.288)    -0.224 (0.391) 
1977  -0.543 (0.117)    -  -    -0.511 (0.298)    -0.798 (0.412) 
1978  -0.436 (0.184)    0.455 (0.348)    -0.875 (0.293)    -1.030 (0.504) 
1979  -0.586 (0.116)    0.553 (0.403)    -0.668 (0.286)    -0.595 (0.414) 
1980  -0.659 (0.073)    -  -    -0.426 (0.278)    -0.324 (0.393) 
1981  -0.658 (0.132)    -  -    -0.718 (0.285)    -0.597 (0.438) 
1982  -0.418 (0.081)    0.458 (0.387)    -0.434 (0.278)    -0.561 (0.378) 
1983  -0.472 (0.098)    0.816 (0.406)    -0.597 (0.286)    -0.803 (0.419) 
1984  -0.681 (0.110)    0.490 (0.328)    -0.531 (0.277)    -0.805 (0.392) 
1985  -0.641 (0.075)    0.353 (0.309)    -0.612 (0.276)    -0.609 (0.376) 
1986  -0.409 (0.106)    0.277 (0.294)    -0.301 (0.276)    -0.544 (0.373) 
1987  -0.566 (0.135)    0.249 (0.313)    -0.621 (0.276)    -0.814 (0.377) 
1988  -0.690 (0.074)    0.132 (0.301)    -0.666 (0.277)    -0.680 (0.374) 
1989  -0.758 (0.077)    0.023 (0.296)    -0.720 (0.282)    -0.813 (0.390) 
1990  -0.569 (0.127)    0.246 (0.302)    -0.670 (0.277)    -0.602 (0.380) 
1991  -0.818 (0.063)    0.264 (0.298)    -0.783 (0.277)    -1.043 (0.388) 
1992  -1.067 (0.222)    0.126 (0.305)    -0.982 (0.280)    -1.252 (0.440) 
1993  -  -    -  -    -0.870 (0.309)    -1.277 (0.543) 
1994  -  -  -  -   -1.152  (0.382)   -  - 
1995  - -    - -    - -    - - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.744 (0.058)    -0.030 (0.084)    0.236 (0.048)    -0.238 (0.099) 
Chardonnay -0.782  (0.099)    -  -    0.123  (0.063)    -0.051  (0.180) 
Pinot  Noir  -  -    -0.055 (0.110)    0.334 (0.098)    0.392 (0.217) 
Riesling  -  -    -0.972 (0.302)    -0.231 (0.117)    -0.555 (0.207) 
Botrytis  -  -  -  -   0.524  (0.118)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.363  (0.068)   -  - 
Summary Statistics                 
2 R ,
2 R   0.773 0.706    0.411 0.151    0.564 0.484    0.412 0.223 
F-  statistic  11.383      1.582     7.091     2.182  
Chi-statistic  75.043     20.142     19.492     75.147  
(N,K)  131 31  63 20   215 34   108 27 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1995Q3-1995Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.409 (0.073)    3.393 (0.282)    3.495 (0.048)    3.910 (0.312) 
Log  return  0.015 (0.058)    0.103 (0.086)    0.061 (0.048)    0.092 (0.056) 
Vintage                  
1966  -0.311  (0.421)    - -    0.134  (0.000)   - - 
1967 -0.464  (0.152)    -  -    0.097  (0.281)    -1.099  (0.426) 
1968 -0.750  (0.134)    -  -    -0.611  (0.000)    -0.965  (0.426) 
1969  -0.810  (0.109)    - -    -0.543  (0.096)   - - 
1970  -0.800  (0.172)    - -    -0.184  (0.045)   - - 
1971  -0.288 (0.568)    0.041 (0.389)    0.015 (0.132)    -  - 
1972 -0.887  (0.176)    0.368  (0.389)    -0.594  (0.073)    -  - 
1973 -0.748  (0.076)    0.344  (0.389)    -0.352  (0.229)    -1.461  (0.370) 
1974  -0.543  (0.109)    - -    -0.473  (0.161)   - - 
1975 -0.531  (0.116)    -  -    -0.370  (0.038)    -0.885  (0.430) 
1976 -0.487  (0.120)    -  -    -0.263  (0.101)    -0.169  (0.324) 
1977 -0.648  (0.334)    -  -    -0.181  (0.201)    -0.860  (0.349) 
1978 -0.485  (0.177)    0.044  (0.390)    -0.267  (0.183)    -0.730  (0.350) 
1979 -0.746  (0.112)    0.626  (0.405)    -0.355  (0.283)    -0.652  (0.370) 
1980  -0.728 (0.104)    -0.183 (0.390)    -0.021 (0.127)    -0.333 (0.327) 
1981 -0.742  (0.136)    -  -    -0.379  (0.161)    -0.693  (0.353) 
1982  -0.559 (0.112)    0.437 (0.331)    0.111 (0.142)    -0.435 (0.319) 
1983 -0.614  (0.126)    0.558  (0.390)    -0.186  (0.116)    -0.701  (0.354) 
1984 -0.765  (0.127)    0.565  (0.316)    -0.172  (0.124)    -0.838  (0.324) 
1985 -0.678  (0.106)    0.467  (0.328)    -0.190  (0.110)    -0.606  (0.319) 
1986 -0.418  (0.116)    0.413  (0.295)    -0.019  (0.116)    -0.507  (0.318) 
1987 -0.631  (0.160)    0.247  (0.314)    -0.286  (0.084)    -0.766  (0.317) 
1988 -0.754  (0.105)    0.241  (0.301)    -0.298  (0.061)    -0.740  (0.313) 
1989  -0.782 (0.102)    -0.012 (0.319)    -0.357 (0.085)    -0.892 (0.328) 
1990 -0.636  (0.144)    0.383  (0.299)    -0.182  (0.081)    -0.625  (0.318) 
1991 -0.873  (0.098)    0.365  (0.295)    -0.429  (0.079)    -0.992  (0.331) 
1992 -0.924  (0.099)    0.095  (0.307)    -0.549  (0.098)    -0.961  (0.335) 
1993 -  -    -  -    -0.427  (0.087)    -0.971  (0.353) 
1994  - -    - -    -0.633  (0.094)   - - 
1995  - -    - -    - -   - - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.712  (0.067)    -0.075  (0.090)    0.296  (0.059)    -0.172  (0.078) 
Chardonnay -0.811  (0.103)    -  -    0.175  (0.078)    -0.042  (0.134) 
Pinot  Noir  -  -    -0.087 (0.115)    0.346 (0.086)    0.397 (0.159) 
Riesling  -  -    -1.068 (0.299)    -0.226 (0.085)    -0.406 (0.143) 
Botrytis  -  -  -  -   0.521  (0.148)    -  - 
Merlot  - -    - -    - -   - - 
Semillon  -  -  -  -   -0.285  (0.090)    -  - 
Summary Statistics                 
2 R ,
2 R   0.697 0.614    0.521 0.256    0.592 0.498    0.514 0.381 
F-  statistic  8.355     1.965     6.316     3.875  
Chi-statistic  59.149     22.685     52.466     30.581  
(N,K)  140 31  60 22   194 37  127 28 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1995Q4-1996Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.421 (0.077)    3.497 (0.256)    3.555 (0.000)    3.638 (0.265) 
Log  return  0.095 (0.059)    0.088 (0.092)    0.037 (0.047)    0.148 (0.055) 
Vintage                  
1966 -0.016  (0.254)    -  -    0.048  (0.083)    -  - 
1967 -0.744  (0.276)    -  -    -0.223  (0.000)    -  - 
1968 -0.664  (0.071)    -  -    -0.571  (0.053)    -  - 
1969 -0.703  (0.091)    -  -    -0.551  (0.098)    -  - 
1970 -0.723  (0.071)    -  -    -0.099  (0.086)    -  - 
1971 -0.255  (0.493)    -  -    0.104  (0.082)    -  - 
1972 -0.781  (0.096)    -  -    -0.356  (0.186)    -  - 
1973 -1.041  (0.247)    0.199  (0.373)    -0.065  (0.090)    -0.698  (0.357) 
1974 -0.679  (0.082)    -  -    -0.460  (0.062)    -  - 
1975 -0.485  (0.098)    0.129  (0.373)    -0.442  (0.101)    -0.526  (0.357) 
1976 -0.433  (0.162)    -  -    -0.498  (0.075)    0.303  (0.277) 
1977 -0.757  (0.297)    -  -    -0.377  (0.177)    -0.346  (0.307) 
1978 -0.680  (0.117)    0.516  (0.332)    -0.216  (0.150)    -0.255  (0.290) 
1979 -0.698  (0.169)    -  -    -0.355  (0.271)    -0.178  (0.307) 
1980  -0.645 (0.103)    0.010 (0.376)    -0.191 (0.248)    0.034 (0.272) 
1981 -0.573  (0.097)    -  -    -0.391  (0.135)    -0.356  (0.316) 
1982  -0.558 (0.113)    0.542 (0.320)    0.177 (0.149)    0.038 (0.282) 
1983 -0.598  (0.155)    0.751  (0.376)    -0.149  (0.156)    -0.693  (0.307) 
1984 -0.738  (0.107)    0.591  (0.312)    -0.290  (0.181)    -0.489  (0.277) 
1985 -0.640  (0.096)    0.152  (0.327)    -0.257  (0.115)    -0.371  (0.279) 
1986 -0.402  (0.112)    0.646  (0.297)    -0.042  (0.122)    -0.139  (0.267) 
1987 -0.673  (0.142)    0.516  (0.302)    -0.327  (0.116)    -0.449  (0.262) 
1988 -0.687  (0.107)    0.416  (0.294)    -0.340  (0.062)    -0.422  (0.262) 
1989 -0.820  (0.086)    0.386  (0.326)    -0.420  (0.114)    -0.776  (0.317) 
1990 -0.528  (0.160)    0.484  (0.293)    -0.107  (0.086)    -0.332  (0.260) 
1991 -0.790  (0.112)    0.415  (0.286)    -0.408  (0.083)    -0.610  (0.280) 
1992 -0.984  (0.226)    0.301  (0.298)    -0.425  (0.085)    -0.638  (0.280) 
1993 -1.090  (0.099)    0.246  (0.315)    -0.438  (0.093)    -0.716  (0.281) 
1994 -  -    0.384  (0.461)    -0.580  (0.084)    -  - 
1995 -  -    -  -    -  -    -  - 
1996 -  -    -  -    -  -    -  - 
1997 -  -    -  -    -  -    -  - 
1998 -  -    -  -    -  -    -  - 
1999 -  -    -  -    -  -    -  - 
2000 -  -    -  -    -  -    -  - 
Grape Variety                   
Cabernet -0.712  (0.070)    -0.268  (0.103)    0.306  (0.062)    -0.167  (0.069) 
Chardonnay  -0.887 (0.108)    -0.503 (0.286)    0.161 (0.085)    0.287 (0.144) 
Pinot  Noir  -  -    -0.376 (0.125)    0.347 (0.085)    0.239 (0.140) 
Riesling  -  -    -1.080 (0.314)    -0.246 (0.108)    -0.310 (0.156) 
Botrytis  -  -  -  -   0.705  (0.178)    -  - 
Merlot  -  -  -  -   -  -    -  - 
Semillon  -  -  -  -   -0.129  (0.128)    -  - 
Summary Statistics                 
2 R ,
2 R                  
F-  statistic  0.726 0.649    0.569 0.230    0.619 0.504    0.620 0.498 
Chi-statistic  9.471     1.679     5.379     5.094  
(N,K)  48.634     28.745     58.641     37.617  
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1996Q1-1996Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.364 (0.069)    3.784 (0.272)    3.555 (0.199)    3.872 (0.272) 
Log  return  0.138 (0.042)    0.049 (0.067)    0.069 (0.032)    0.071 (0.056) 
Vintage                  
1966  0.054  (0.160)    - -    - -    -0.344  (0.214) 
1967  -0.522  (0.189)    - -    - -    -0.655  (0.286) 
1968 -0.561  (0.075)    -  -    -0.410  (0.285)    -0.626  (0.080) 
1969 -0.518  (0.070)    -  -    -0.336  (0.282)    -0.734  (0.197) 
1970 -0.520  (0.081)    -  -    0.027  (0.246)    -0.553  (0.102) 
1971 -0.083  (0.488)    -  -    0.187  (0.244)    -0.308  (0.294) 
1972 -0.617  (0.090)    -  -    -0.193  (0.224)    -0.796  (0.113) 
1973 -0.781  (0.215)    -  -    -0.121  (0.282)    -0.830  (0.136) 
1974  -0.617  (0.076)    - -    - -    -0.617  (0.058) 
1975  -0.339 (0.090)    -0.071 (0.384)    -0.439 (0.245)    -0.847 (0.219) 
1976 -0.226  (0.164)    -  -    -0.376  (0.285)    -0.435  (0.135) 
1977  -0.600  (0.162)    - -    - -    -0.710  (0.163) 
1978 -0.501  (0.090)    0.285  (0.322)    -0.167  (0.226)    -0.634  (0.087) 
1979 -0.443  (0.160)    0.327  (0.402)    -0.358  (0.231)    -0.752  (0.107) 
1980  -0.417 (0.077)    -0.072 (0.390)    -0.117 (0.223)    -0.583 (0.102) 
1981 -0.381  (0.096)    -  -    -0.198  (0.233)    -0.688  (0.096) 
1982  -0.324 (0.086)    0.034 (0.318)    0.132 (0.212)    -0.536 (0.090) 
1983 -0.416  (0.174)    -  -    -0.176  (0.226)    -0.705  (0.107) 
1984 -0.539  (0.105)    0.042  (0.321)    -0.161  (0.215)    -0.868  (0.088) 
1985 -0.547  (0.088)    0.149  (0.297)    -0.138  (0.210)    -0.757  (0.082) 
1986  -0.164 (0.089)    0.308 (0.309)    0.101 (0.208)    -0.497 (0.082) 
1987 -0.457  (0.110)    0.143  (0.294)    -0.168  (0.211)    -0.838  (0.075) 
1988 -0.487  (0.087)    0.102  (0.293)    -0.237  (0.207)    -0.830  (0.072) 
1989  -0.693 (0.100)    -0.007 (0.304)    -0.361 (0.211)    -0.986 (0.088) 
1990 -0.230  (0.131)    0.175  (0.297)    -0.075  (0.207)    -0.698  (0.083) 
1991  -0.621 (0.103)    -0.052 (0.290)    -0.307 (0.207)    -0.961 (0.079) 
1992  -0.828 (0.167)    -0.064 (0.289)    -0.375 (0.210)    -0.955 (0.083) 
1993  -0.856 (0.083)    -0.199 (0.300)    -0.412 (0.214)    -1.039 (0.095) 
1994  -  -    -0.432 (0.413)    -0.611 (0.234)    -1.199 (0.179) 
1995 -  -    -  -    -0.576  (0.251)    -1.163  (0.084) 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.795  (0.047)    -0.095  (0.073)    0.222  (0.038)    -0.253  (0.064) 
Chardonnay  -0.966 (0.092)    0.114 (0.151)    0.108 (0.056)    -0.019 (0.103) 
Pinot  Noir  -  -    -0.066 (0.089)    0.263 (0.075)    0.256 (0.132) 
Riesling  -  -    -0.886 (0.304)    -0.188 (0.084)    -0.532 (0.277) 
Botrytis  -  -  -  -   0.442  (0.101)    -  - 
Merlot  - -    - -    - -   - - 
Semillon  -  -  -  -   -0.197  (0.077)    -  - 
Summary Statistics                 
2 R ,
2 R   0.825 0.782    0.363 0.164    0.647 0.569    0.529 0.403 
F-  statistic  19.568      1.821     8.236     4.205  
Chi-statistic  77.084     23.244     42.282     31.967  
(N,K)  161 32  89 22   182 34  115 25 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1996Q2-1996Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.541 (0.102)    3.940 (0.261)    2.430 (0.031)    4.280 (0.266) 
Log  return  -0.064 (0.041)    -0.028 (0.052)    -0.032 (0.031)    -0.045 (0.045) 
Vintage                  
1966  0.182  (0.163)    - -    1.514  (0.000)    - - 
1967  -0.485  (0.152)    - -    1.582  (0.000)    - - 
1968  -0.457  (0.191)    - -    1.036  (0.000)    - - 
1969  -0.583  (0.100)    - -    1.068  (0.000)    - - 
1970  -0.515  (0.100)    - -    1.060  (0.203)    - - 
1971 -0.025  (0.391)    -  -    1.292  (0.060)    -0.624  (0.366) 
1972  -0.716  (0.131)    - -    1.073  (0.125)    - - 
1973 -0.555  (0.110)    -  -    0.873  (0.231)    -1.128  (0.362) 
1974  -0.643 (0.113)    0.354 (0.367)    0.952 (0.217)    -  - 
1975 -0.386  (0.116)    -  -    1.062  (0.085)    -0.323  (0.362) 
1976 -0.419  (0.199)    -  -    1.260  (0.301)    -0.300  (0.296) 
1977  -0.526 (0.163)    0.000 (0.362)    1.079 (0.117)    -  - 
1978  -0.642 (0.149)    0.010 (0.280)    1.069 (0.065)    -0.860 (0.281) 
1979  -0.470 (0.213)    0.061 (0.374)    0.952 (0.143)    -0.597 (0.287) 
1980  -0.362 (0.110)    -0.024 (0.297)    1.071 (0.101)    0.001 (0.314) 
1981  -0.410 (0.141)    -0.073 (0.315)    0.958 (0.047)    -0.749 (0.288) 
1982  -0.334 (0.108)    -0.067 (0.282)    1.255 (0.105)    -0.382 (0.279) 
1983  -0.514 (0.157)    0.209 (0.367)    1.070 (0.092)    -0.689 (0.298) 
1984  -0.532 (0.144)    -0.070 (0.320)    1.008 (0.102)    -0.862 (0.281) 
1985  -0.569 (0.115)    0.092 (0.276)    1.130 (0.053)    -0.565 (0.277) 
1986  -0.167 (0.137)    0.090 (0.280)    1.292 (0.074)    -0.488 (0.267) 
1987  -0.481 (0.140)    -0.089 (0.273)    1.030 (0.064)    -0.781 (0.272) 
1988  -0.511 (0.114)    -0.112 (0.271)    0.997 (0.047)    -0.691 (0.268) 
1989  -0.681 (0.116)    -0.186 (0.277)    0.882 (0.057)    -0.812 (0.274) 
1990  -0.238 (0.152)    0.054 (0.269)    1.101 (0.052)    -0.803 (0.264) 
1991  -0.609 (0.143)    -0.090 (0.269)    0.921 (0.048)    -0.860 (0.266) 
1992  -0.828 (0.182)    -0.299 (0.267)    0.833 (0.058)    -0.924 (0.268) 
1993  -0.811 (0.138)    -0.417 (0.279)    0.763 (0.079)    -0.988 (0.272) 
1994  -  -    -0.503 (0.335)    0.727 (0.166)    -1.073 (0.309) 
1995  -  -   -0.699  (0.392)    0.550  (0.092)   -  - 
1996  - -    - -    - -    - - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.885 (0.050)    -0.018 (0.060)    0.198 (0.039)    -0.274 (0.055) 
Chardonnay  -0.988 (0.089)    0.308 (0.150)    0.121 (0.052)    -0.018 (0.081) 
Pinot  Noir  -  -    0.093 (0.070)    0.232 (0.065)    0.183 (0.100) 
Riesling  -  -    -0.648 (0.151)    -0.173 (0.070)    -0.232 (0.205) 
Botrytis  -  -  -  -   0.330  (0.070)   -  - 
Merlot  - -    - -    - -    - - 
Semillon  -  -  -  -   -0.209  (0.072)   -  - 
Summary Statistics                 
2 R ,
2 R   0.860 0.826    0.559 0.442    0.544 0.463    0.508 0.402 
F-  statistic  25.697      4.766     6.678     4.807  
Chi-statistic  58.925     17.966     56.506     34.572  
(N,K)  162 32  120 26   245 28    148 27 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1996Q3-1996Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.376 (0.249)    3.912 (0.254)    2.398 (0.000)    3.935 (0.192) 
Log  return  0.010 (0.045)    0.138 (0.051)    -0.025 (0.033)    0.009 (0.045) 
Vintage                  
1966  0.323  (0.261)    - -    1.496  (0.022)   - - 
1967  -0.390  (0.296)    - -    1.206  (0.344)   - - 
1968  -0.292  (0.272)    - -    0.778  (0.134)   - - 
1969  -0.583  (0.260)    - -    0.919  (0.078)   - - 
1970 -0.450  (0.251)    -  -    0.977  (0.179)    -0.319  (0.319) 
1971 0.080  (0.456)    -  -    1.335  (0.058)    -0.571  (0.261) 
1972 -0.670  (0.258)    -0.099  (0.363)    0.798  (0.150)    -  - 
1973 -0.442  (0.255)    -  -    0.930  (0.198)    -0.809  (0.319) 
1974  -0.428 (0.255)    0.393 (0.364)    0.870 (0.172)    -  - 
1975 -0.398  (0.273)    -  -    1.104  (0.078)    -0.005  (0.319) 
1976  -0.388 (0.291)    -  -    1.194 (0.162)    0.015 (0.261) 
1977  -0.538 (0.286)    0.000 (0.359)    1.201 (0.108)    -0.943 (0.319) 
1978 -0.617  (0.286)    -0.011  (0.282)    1.089  (0.063)    -0.693  (0.219) 
1979 -0.436  (0.298)    -0.337  (0.363)    1.031  (0.127)    -0.403  (0.218) 
1980  -0.318 (0.273)    0.015 (0.287)    1.001 (0.122)    0.454 (0.260) 
1981 -0.317  (0.264)    -0.050  (0.296)    0.975  (0.056)    -0.584  (0.227) 
1982  -0.234 (0.257)    0.078 (0.277)    1.231 (0.099)    -0.300 (0.210) 
1983 -0.396  (0.277)    -0.219  (0.302)    0.914  (0.148)    -0.520  (0.262) 
1984 -0.402  (0.268)    -0.141  (0.303)    0.975  (0.105)    -0.492  (0.202) 
1985  -0.430 (0.256)    0.060 (0.287)    1.156 (0.046)    -0.200 (0.209) 
1986  -0.067 (0.272)    0.068 (0.275)    1.278 (0.067)    -0.157 (0.198) 
1987 -0.373  (0.274)    -0.121  (0.273)    1.077  (0.057)    -0.365  (0.210) 
1988 -0.409  (0.258)    -0.151  (0.277)    1.093  (0.061)    -0.377  (0.199) 
1989 -0.538  (0.258)    -0.147  (0.271)    0.870  (0.121)    -0.489  (0.200) 
1990  -0.118 (0.274)    0.060 (0.266)    1.193 (0.048)    -0.422 (0.194) 
1991 -0.430  (0.277)    -0.035  (0.269)    1.027  (0.052)    -0.469  (0.197) 
1992 -0.839  (0.326)    -0.281  (0.267)    0.947  (0.053)    -0.692  (0.200) 
1993 -1.027  (0.407)    -0.297  (0.274)    0.840  (0.086)    -0.541  (0.223) 
1994 -  -    -0.469  (0.319)    0.884  (0.098)    -0.737  (0.213) 
1995 -  -    -0.655  (0.388)    0.750  (0.095)    -  - 
1996  - -    - -    - -   - - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.866  (0.057)    -0.057  (0.061)    0.196  (0.043)    -0.292  (0.052) 
Chardonnay -0.933  (0.098)    0.148  (0.196)    -0.050  (0.061)    -0.060  (0.084) 
Pinot  Noir  -  -    0.115 (0.072)    0.153 (0.078)    0.186 (0.093) 
Riesling  -  -    -0.692 (0.147)    -0.284 (0.065)    -0.045 (0.215) 
Botrytis  -  -  -  -   0.253  (0.084)    -  - 
Merlot  -  -  -  -   -0.103  (0.075)    -  - 
Semillon  -  -  -  -   -0.352  (0.076)    -  - 
Summary Statistics                 
2 R ,
2 R   0.830 0.789    0.604 0.490    0.489 0.407    0.506 0.398 
F-  statistic  19.893      5.290     5.924     4.681  
Chi-statistic  64.502     27.401     66.673     36.175  
(N,K)  158 32  117 27   274 39   157 29 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1996Q4-1997Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.284 (0.258)    3.951 (0.252)    3.625 (0.256)    3.550 (0.081) 
Log  return  0.148 (0.044)    0.038 (0.059)    0.039 (0.033)    0.068 (0.048) 
Vintage                  
1966  0.168 (0.281)    -  -    0.216 (0.311)    0.058 (0.086) 
1967 -0.173  (0.259)    -  -    -0.029  (0.279)    -  - 
1968 -0.554  (0.314)    -  -    -0.585  (0.313)    -  - 
1969 -0.629  (0.262)    -  -    -0.437  (0.284)    -  - 
1970 -0.478  (0.270)    -  -    -0.301  (0.284)    -0.166  (0.121) 
1971 0.129  (0.476)    -  -    0.034  (0.284)    -0.118  (0.326) 
1972 -0.531  (0.257)    -  -    -0.482  (0.294)    -0.389  (0.000) 
1973  -0.428 (0.265)    -0.004 (0.316)    -0.188 (0.279)    -0.160 (0.478) 
1974  -0.353 (0.264)    -0.259 (0.367)    -0.480 (0.273)    -0.544 (0.000) 
1975 -0.383  (0.284)    -  -    -0.142  (0.276)    -  - 
1976 -0.391  (0.290)    0.268  (0.367)    -0.134  (0.285)    -0.102  (0.000) 
1977  -0.447 (0.292)    -0.346 (0.367)    -0.069 (0.285)    -0.644 (0.027) 
1978 -0.419  (0.286)    0.087  (0.301)    -0.145  (0.276)    -0.148  (0.233) 
1979 -0.398  (0.268)    0.042  (0.297)    -0.090  (0.274)    -0.339  (0.180) 
1980  -0.317 (0.265)    0.160 (0.295)    -0.167 (0.273)    0.774 (0.070) 
1981 -0.230  (0.262)    0.066  (0.317)    -0.151  (0.269)    -0.286  (0.109) 
1982  -0.095 (0.266)    0.280 (0.284)    0.038 (0.264)    -0.025 (0.219) 
1983  -0.221 (0.313)    -0.422 (0.297)    -0.329 (0.273)    -0.490 (0.000) 
1984 -0.331  (0.258)    0.031  (0.289)    -0.205  (0.266)    -0.204  (0.087) 
1985  -0.316 (0.260)    -0.208 (0.312)    -0.047 (0.269)    0.039 (0.083) 
1986  0.045 (0.267)    0.210 (0.274)    0.062 (0.262)    0.164 (0.042) 
1987 -0.279  (0.277)    0.068  (0.280)    -0.176  (0.265)    -0.038  (0.069) 
1988  -0.325 (0.263)    0.237 (0.284)    -0.095 (0.265)    0.018 (0.064) 
1989  -0.405 (0.262)    -0.017 (0.270)    -0.306 (0.267)    -0.181 (0.217) 
1990 -0.026  (0.271)    0.241  (0.267)    -0.040  (0.260)    -0.062  (0.056) 
1991 -0.261  (0.276)    0.081  (0.274)    -0.165  (0.264)    -0.099  (0.070) 
1992  -0.649 (0.307)    -0.090 (0.269)    -0.306 (0.264)    -0.363 (0.105) 
1993  -0.798 (0.386)    -0.117 (0.274)    -0.294 (0.264)    -0.252 (0.136) 
1994  -0.405 (0.262)    -0.214 (0.364)    -0.339 (0.274)    -0.399 (0.096) 
1995 -  -    -  -    -0.450  (0.295)    -0.523  (0.108) 
1996 -  -    -  -    -0.492  (0.363)    -  - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.801  (0.052)    -0.147  (0.067)    0.159  (0.039)    -0.184  (0.067) 
Chardonnay  -0.952 (0.116)    -0.076 (0.194)    -0.127 (0.054)    -0.002 (0.130) 
Pinot  Noir  -  -    0.074 (0.091)    0.086 (0.084)    0.307 (0.119) 
Riesling  -  -    -0.846 (0.364)    -0.283 (0.135)    -0.119 (0.146) 
Botrytis -  -    -  -    0.268  (0.135)    -  - 
Merlot  -  -    -  -   -0.032  (0.138)   -  - 
Semillon  -  -    -  -   -0.495  (0.088)   -  - 
Summary Statistics                 
2 R ,
2 R   0.823 0.774    0.504 0.309    0.500 0.412    0.492 0.359 
F-  statistic  16.962      2.584     5.694     3.715  
Chi-statistic  59.167     34.299     48.008     54.568  
(N,K)  150 33  93 27   262 40  151 32 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1997Q1-1997Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.500 (0.021)    4.291 (0.251)    3.664 (0.246)    3.606 (0.054) 
Log  return  0.029 (0.039)    0.128 (0.065)    0.170 (0.039)    0.074 (0.043) 
Vintage                  
1966 0.116  (0.115)    -  -    0.200  (0.302)    0.296  (0.140) 
1967 -0.249  (0.032)    -1.200  (0.344)    0.090  (0.284)    -  - 
1968  -0.640  (0.151)    - -    - -    -0.464  (0.043) 
1969 -0.682  (0.077)    -  -    -0.414  (0.276)    -  - 
1970 -0.507  (0.123)    -  -    -0.322  (0.284)    -0.298  (0.000) 
1971 -0.378  (0.520)    -  -    0.035  (0.275)    0.089  (0.387) 
1972  -0.614 (0.090)    -0.207 (0.344)    -0.249 (0.302)    -0.389 (0.000) 
1973  -0.595 (0.022)    -0.324 (0.305)    -0.329 (0.270)    -0.160 (0.504) 
1974  -0.503 (0.021)    -0.640 (0.301)    -0.601 (0.276)    -0.581 (0.041) 
1975 -0.530  (0.086)    -  -    -0.138  (0.285)    -0.488  (0.043) 
1976  -0.308 (0.194)    -0.071 (0.354)    -0.191 (0.276)    -0.080 (0.030) 
1977  -0.521 (0.126)    -0.686 (0.354)    -0.350 (0.302)    -0.631 (0.000) 
1978  -0.360 (0.040)    -0.292 (0.310)    -0.209 (0.277)    -0.190 (0.146) 
1979  -0.475 (0.074)    -0.219 (0.286)    -0.155 (0.285)    -0.504 (0.043) 
1980  -0.421 (0.058)    -0.139 (0.301)    -0.092 (0.267)    0.264 (0.288) 
1981  -0.382 (0.021)    -0.373 (0.301)    -0.111 (0.267)    -0.276 (0.143) 
1982 -0.155  (0.070)    -0.075  (0.299)    0.141  (0.262)    0.146  (0.063) 
1983  -0.378 (0.108)    -0.786 (0.315)    -0.189 (0.272)    -0.207 (0.268) 
1984  -0.427 (0.055)    -0.241 (0.301)    -0.214 (0.258)    -0.207 (0.076) 
1985  -0.387 (0.041)    -0.447 (0.299)    -0.061 (0.271)    -0.038 (0.065) 
1986 -0.064  (0.067)    -0.024  (0.289)    0.032  (0.258)    0.155  (0.048) 
1987  -0.328 (0.092)    -0.551 (0.284)    -0.227 (0.260)    -0.055 (0.063) 
1988 -0.384  (0.061)    0.110  (0.274)    -0.138  (0.259)    -0.010  (0.063) 
1989  -0.480 (0.046)    -0.445 (0.268)    -0.343 (0.265)    -0.372 (0.149) 
1990 -0.062  (0.080)    0.006  (0.265)    -0.068  (0.253)    -0.017  (0.053) 
1991  -0.293 (0.079)    -0.222 (0.264)    -0.234 (0.257)    -0.102 (0.060) 
1992  -0.550 (0.074)    -0.407 (0.257)    -0.437 (0.258)    -0.281 (0.091) 
1993  -0.571 (0.061)    -0.449 (0.257)    -0.314 (0.256)    -0.475 (0.080) 
1994  -0.422 (0.148)    -0.524 (0.262)    -0.312 (0.265)    -0.143 (0.113) 
1995  -0.700 (0.042)    -0.638 (0.287)    -0.718 (0.353)    -0.412 (0.104) 
1996 -  -    -  -    -0.559  (0.308)    -  - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.822  (0.037)    -0.109  (0.071)    0.179  (0.042)    -0.172  (0.054) 
Chardonnay  -1.058 (0.083)    -0.077 (0.130)    -0.001 (0.061)    0.024 (0.122) 
Pinot  Noir  -  -    0.025 (0.087)    0.240 (0.132)    0.174 (0.121) 
Riesling  -  -  -  -   -0.403  (0.262)    -0.399  (0.094) 
Botrytis  -  -  -  -   0.086  (0.131)    -  - 
Merlot  -  -  -  -   0.119  (0.184)    -  - 
Semillon  -  -  -  -   -0.517  (0.117)    -  - 
Summary Statistics                 
2 R ,
2 R   0.826 0.787    0.581 0.389    0.526 0.413    0.587 0.452 
F-  statistic  21.418      3.027     4.622     4.343  
Chi-statistic  109.10     30.157     47.605     76.269  
(N,K)  183 34  90 29   197 39  135  34 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1997Q2-1997Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.489 (0.036)    4.419 (0.273)    3.862 (0.257)    4.101 (0.042) 
Log  return  0.010 (0.043)    -0.056 (0.057)    0.009 (0.038)    -0.007 (0.036) 
Vintage                  
1966  0.230  (0.127)    - -    -0.188  (0.312)    - - 
1967  -0.365  (0.180)    -1.200  (0.387)    - -    - - 
1968 -0.240  (0.096)    -  -    0.080  (0.359)    -0.880  (0.029) 
1969  -0.401  (0.104)    - -    -0.391  (0.313)    - - 
1970  -0.258  (0.063)    - -    -0.390  (0.359)    - - 
1971  -0.177  (0.697)    - -    -0.007  (0.294)    - - 
1972  -0.606 (0.098)    -0.207 (0.387)    -0.357 (0.294)    -  - 
1973  -0.464 (0.053)    -  -    -0.412 (0.285)    -0.405 (0.055) 
1974  -0.573 (0.036)    -0.681 (0.387)    -0.332 (0.295)    -1.061 (0.000) 
1975  -0.441 (0.114)    -  -    -0.090 (0.312)    -0.593 (0.285) 
1976  -0.013 (0.156)    -  -    -0.082 (0.285)    -0.586 (0.118) 
1977  -0.589 (0.144)    -  -    -0.452 (0.285)    -0.854 (0.036) 
1978  -0.331 (0.073)    -1.014 (0.395)    -0.190 (0.297)    -0.665 (0.151) 
1979  -0.388 (0.075)    -0.426 (0.337)    -0.183 (0.294)    -0.779 (0.113) 
1980  -0.348 (0.092)    -0.156 (0.387)    -0.191 (0.273)    -0.250 (0.220) 
1981  -0.286 (0.045)    -0.393 (0.387)    -0.316 (0.271)    -0.771 (0.131) 
1982  -0.204 (0.061)    -0.309 (0.318)    -0.076 (0.266)    -0.416 (0.124) 
1983  -0.317 (0.115)    -0.511 (0.395)    -0.221 (0.270)    -0.319 (0.043) 
1984  -0.394 (0.069)    -0.318 (0.337)    -0.257 (0.264)    -0.592 (0.069) 
1985  -0.502 (0.134)    -0.333 (0.311)    -0.246 (0.263)    -0.543 (0.072) 
1986  -0.058 (0.093)    -0.002 (0.303)    -0.076 (0.264)    -0.339 (0.083) 
1987  -0.492 (0.157)    -0.486 (0.299)    -0.220 (0.264)    -0.638 (0.083) 
1988  -0.364 (0.074)    0.175 (0.307)    -0.314 (0.265)    -0.511 (0.054) 
1989  -0.505 (0.070)    -0.430 (0.303)    -0.441 (0.271)    -0.690 (0.063) 
1990  0.060 (0.110)    -0.024 (0.290)    -0.058 (0.260)    -0.450 (0.039) 
1991  -0.245 (0.092)    -0.258 (0.290)    -0.249 (0.262)    -0.523 (0.050) 
1992  -0.498 (0.094)    -0.334 (0.285)    -0.416 (0.262)    -0.672 (0.046) 
1993  -0.702 (0.215)    -0.366 (0.284)    -0.415 (0.261)    -0.736 (0.099) 
1994  -0.455 (0.145)    -0.552 (0.287)    -0.362 (0.268)    -0.653 (0.095) 
1995  -0.679 (0.073)    -0.595 (0.320)    -0.431 (0.281)    -0.857 (0.049) 
1996  -  -  -  -   -0.576  (0.316)   -  - 
1997  - -    - -    - -    - - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.802 (0.056)    -0.091 (0.065)    0.238 (0.040)    -0.149 (0.042) 
Chardonnay  -1.008 (0.135)    -0.104 (0.128)    -0.016 (0.055)    0.013 (0.071) 
Pinot  Noir  -  -    -0.078 (0.079)    0.146 (0.120)    0.138 (0.098) 
Riesling  -  -    -0.697 (0.149)    -0.396 (0.121)    -0.266 (0.064) 
Botrytis  -  -  -  -   -0.007  (0.091)   -  - 
Merlot  -  -  -  -   0.171  (0.188)   -  - 
Semillon  -  -  -  -   -0.378  (0.080)   -  - 
Summary Statistics                 
2 R ,
2 R   0.770 0.720    0.528 0.388    0.461 0.363    0.460 0.360 
F-  statistic  15.599      3.783     4.719     4.611  
Chi-statistic  75.715     17.212     46.735     53.029  
(N,K)  188 34  115 27   249 39    187 30 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1997Q3-1997Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.440 (0.035)    3.503 (0.313)    4.138 (0.214)    3.669 (0.211) 
log  return  0.083 (0.049)    0.186 (0.060)    0.050 (0.030)    0.080 (0.031) 
Vintage                  
1966  0.251  (0.120)    - -    -0.441  (0.361)   - - 
1967  -0.407  (0.211)    - -    -0.136  (0.214)   - - 
1968 -0.162  (0.082)    -  -    -0.267  (0.223)    -0.517  (0.293) 
1969  -0.383  (0.140)    - -    -0.237  (0.214)   - - 
1970  -0.210  (0.073)    - -    -0.461  (0.264)   - - 
1971  0.117  (0.540)    - -    -0.458  (0.341)   - - 
1972  -0.499  (0.076)    - -    -0.681  (0.222)   - - 
1973 -0.352  (0.036)    0.538  (0.440)    -0.504  (0.251)    -0.073  (0.255) 
1974  -0.465  (0.050)    - -    -0.694  (0.288)   - - 
1975 -0.401  (0.109)    -  -    -0.361  (0.230)    0.080  (0.293) 
1976 0.148  (0.082)    -  -    -0.226  (0.221)    -0.235  (0.231) 
1977 -0.502  (0.179)    -  -    -0.621  (0.314)    -0.569  (0.253) 
1978 -0.240  (0.102)    0.346  (0.384)    -0.495  (0.281)    -0.027  (0.253) 
1979 -0.399  (0.108)    0.433  (0.445)    -0.639  (0.248)    -0.333  (0.223) 
1980  -0.299 (0.133)    0.524 (0.382)    -0.590 (0.248)    0.277 (0.240) 
1981 -0.174  (0.046)    -  -    -0.582  (0.225)    -0.289  (0.221) 
1982 -0.154  (0.097)    0.551  (0.360)    -0.356  (0.241)    -0.038  (0.221) 
1983  -0.119 (0.124)    0.472 (0.384)    -0.437 (0.224)    0.108 (0.256) 
1984 -0.289  (0.081)    0.450  (0.350)    -0.507  (0.222)    -0.257  (0.216) 
1985 -0.471  (0.181)    0.733  (0.333)    -0.497  (0.219)    -0.203  (0.216) 
1986  0.017 (0.109)    0.885 (0.331)    -0.299 (0.222)    0.014 (0.215) 
1987 -0.456  (0.204)    0.504  (0.339)    -0.477  (0.218)    -0.292  (0.214) 
1988 -0.323  (0.082)    0.859  (0.342)    -0.539  (0.222)    -0.144  (0.213) 
1989 -0.453  (0.091)    0.482  (0.343)    -0.586  (0.233)    -0.273  (0.216) 
1990 0.119  (0.135)    0.926  (0.326)    -0.302  (0.218)    -0.066  (0.211) 
1991 -0.244  (0.111)    0.634  (0.322)    -0.497  (0.217)    -0.206  (0.211) 
1992 -0.446  (0.115)    0.527  (0.319)    -0.630  (0.222)    -0.342  (0.211) 
1993 -0.751  (0.240)    0.641  (0.321)    -0.655  (0.218)    -0.367  (0.214) 
1994 -0.501  (0.144)    0.343  (0.324)    -0.672  (0.218)    -0.379  (0.215) 
1995 -1.591  (0.035)    0.305  (0.345)    -0.725  (0.218)    -0.465  (0.233) 
1996 -  -    0.426  (0.464)    -0.886  (0.217)    -  - 
1997  - -    - -    - -   - - 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.793  (0.072)    -0.175  (0.071)    0.188  (0.042)    -0.060  (0.034) 
Chardonnay  -0.998 (0.187)    -0.247 (0.151)    -0.033 (0.039)    0.058 (0.059) 
Pinot  Noir  -  -    -0.257 (0.090)    0.069 (0.039)    0.157 (0.067) 
Riesling  -  -    -0.765 (0.165)    -0.366 (0.055)    -0.150 (0.132) 
Botrytis  -  -  -  -   -0.002  (0.050)    -  - 
Merlot  -  -  -  -   0.098  (0.076)    -  - 
Semillon  -  -  -  -   -0.354  (0.062)    -  - 
Summary Statistics                 
2 R ,
2 R   0.783 0.723    0.457 0.327    0.407 0.332    0.412 0.330 
F-  statistic  13.205      3.505     5.409     5.020  
Chi-statistic  52.255     33.878     80.777     25.611  
(N,K)  155 34  125 25   347 40   230 29 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1997Q4-1998Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept 5.321  (0.195)    3.689  (0.320)    3.745  (0.208)    3.745  (0.208) 
log return  0.039  (0.050)    0.075  (0.058)    0.061  (0.029)    0.061  (0.029) 
Vintage                  
1966 0.419  (0.203)    -  -    -  -    -  - 
1967 -0.187  (0.208)    -  -    -  -    -  - 
1968 -0.194  (0.225)    -  -    -  -    -  - 
1969 -0.339  (0.193)    -  -    -  -    -  - 
1970 -0.153  (0.202)    -  -    -  -    -  - 
1971 0.323  (0.566)    -  -    -0.372  (0.293)    -0.372  (0.293) 
1972 -0.368  (0.218)    -  -    -  -    -  - 
1973 -0.216  (0.195)    0.521  (0.458)    -0.162  (0.291)    -0.162  (0.291) 
1974 -0.214  (0.195)    -  -    -  -    -  - 
1975 -0.298  (0.218)    -  -    -0.531  (0.291)    -0.531  (0.291) 
1976 0.085  (0.297)    -  -    -0.261  (0.251)    -0.261  (0.251) 
1977 0.086  (0.299)    0.643  (0.457)    -0.328  (0.251)    -0.328  (0.251) 
1978 -0.069  (0.250)    0.622  (0.395)    -0.178  (0.252)    -0.178  (0.252) 
1979 -0.276  (0.227)    -0.051  (0.457)    -0.094  (0.237)    -0.094  (0.237) 
1980 -0.200  (0.217)    0.508  (0.398)    0.085  (0.237)    0.085  (0.237) 
1981 0.000  (0.200)    -  -    -0.354  (0.222)    -0.354  (0.222) 
1982 -0.020  (0.207)    0.751  (0.365)    0.098  (0.225)    0.098  (0.225) 
1983 -0.085  (0.239)    0.748  (0.379)    -0.700  (0.240)    -0.700  (0.240) 
1984 -0.163  (0.215)    0.415  (0.358)    -0.369  (0.220)    -0.369  (0.220) 
1985 -0.137  (0.211)    0.756  (0.344)    -0.232  (0.214)    -0.232  (0.214) 
1986 0.165  (0.220)    0.691  (0.343)    -0.001  (0.212)    -0.001  (0.212) 
1987 -0.023  (0.217)    0.484  (0.342)    -0.309  (0.212)    -0.309  (0.212) 
1988 -0.102  (0.205)    0.527  (0.351)    -0.152  (0.212)    -0.152  (0.212) 
1989 -0.183  (0.212)    0.427  (0.342)    -0.262  (0.220)    -0.262  (0.220) 
1990 0.171  (0.275)    0.833  (0.340)    -0.064  (0.210)    -0.064  (0.210) 
1991 -0.050  (0.212)    0.670  (0.337)    -0.210  (0.210)    -0.210  (0.210) 
1992 -0.250  (0.214)    0.499  (0.334)    -0.298  (0.211)    -0.298  (0.211) 
1993 -0.359  (0.213)    0.582  (0.338)    -0.401  (0.211)    -0.401  (0.211) 
1994 -0.116  (0.244)    0.444  (0.336)    -0.418  (0.213)    -0.418  (0.213) 
1995 -0.742  (0.413)    0.399  (0.338)    -0.394  (0.221)    -0.394  (0.221) 
1996 -  -    0.537  (0.366)    -  -    -  - 
1997 -  -    -  -    -0.357  (0.358)    -0.357  (0.358) 
1998 -  -    -  -    -  -    -  - 
1999 -  -    -  -    -  -    -  - 
2000 -  -    -  -    -  -    -  - 
Grape Variety                   
Cabernet -0.763  (0.061)    -0.158  (0.066)    -0.056  (0.034)    -0.056  (0.034) 
Chardonnay -0.925  (0.094)    -0.259  (0.134)    0.048  (0.064)    0.048  (0.064) 
Pinot Noir  -  -    -0.197  (0.084)    0.251  (0.063)    0.251  (0.063) 
Riesling -  -    -0.876  (0.366)    -0.314  (0.212)    -0.314  (0.212) 
Botrytis -  -    -  -    -  -    -  - 
Merlot -  -    -  -    -  -    -  - 
Semillon -  -    -  -    -  -    -  - 
Summary Statistics                 
2 R ,
2 R   0.744 0.680    0.287  0.139    0.445  0.360    0.445 0.360 
F- statistic  11.557      1.944      5.223      5.223   
Chi-statistic 73.144      29.092     29.357      29.357   
(N,K) 165  34    147  26    219  30    291  30 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1998Q1-1998Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.342 (0.173)    4.800 (0.304)    4.111 (0.058)    4.300 (0.050) 
Log  return  0.008 (0.044)    -0.012 (0.050)    0.047 (0.033)    0.014 (0.032) 
Vintage                  
1966  0.094  (0.243)    - -    0.271  (0.058)   - - 
1967  -0.185  (0.242)    -0.277  (0.424)    - -   - - 
1968  -0.157  (0.243)    - -    -0.330  (0.061)   - - 
1969  -0.561  (0.243)    - -    -1.013  (0.180)   - - 
1970  -0.133 (0.272)    -0.836 (0.424)    -0.595 (0.185)    -  - 
1971 0.423  (0.243)    -  -    -0.607  (0.340)    -1.035  (0.143) 
1972 -0.380  (0.243)    -  -    -0.825  (0.112)    -1.064  (0.000) 
1973  -0.192 (0.243)    -0.644 (0.424)    -0.538 (0.186)    -  - 
1974  -0.284 (0.217)    -0.837 (0.428)    -0.590 (0.134)    -1.155 (0.000) 
1975 -0.066  (0.227)    -  -    -0.496  (0.140)    -0.967  (0.032) 
1976 0.079  (0.227)    -  -    -0.035  (0.075)    -0.682  (0.126) 
1977  -0.144 (0.217)    -0.459 (0.368)    -0.686 (0.187)    -0.790 (0.266) 
1978  -0.254 (0.217)    -0.563 (0.349)    -0.447 (0.197)    -0.960 (0.205) 
1979  -0.126 (0.201)    -1.086 (0.427)    -0.395 (0.082)    -0.498 (0.130) 
1980  -0.078 (0.217)    -0.266 (0.424)    -0.489 (0.084)    -0.399 (0.145) 
1981  -0.018 (0.198)    -0.589 (0.428)    -0.562 (0.109)    -0.962 (0.158) 
1982  -0.093 (0.205)    -0.375 (0.332)    -0.247 (0.146)    -0.379 (0.098) 
1983  -0.270 (0.194)    -0.372 (0.341)    -0.382 (0.098)    -0.933 (0.224) 
1984  -0.138 (0.199)    -0.673 (0.339)    -0.495 (0.103)    -0.836 (0.069) 
1985  0.211 (0.196)    -0.348 (0.324)    -0.451 (0.106)    -0.673 (0.072) 
1986  -0.053 (0.193)    -0.406 (0.320)    -0.208 (0.121)    -0.496 (0.040) 
1987  -0.116 (0.195)    -0.529 (0.316)    -0.450 (0.101)    -0.735 (0.049) 
1988  -0.176 (0.199)    -0.552 (0.322)    -0.398 (0.085)    -0.629 (0.046) 
1989  0.270 (0.196)    -0.582 (0.315)    -0.267 (0.094)    -0.767 (0.107) 
1990  0.003 (0.194)    -0.292 (0.315)    -0.083 (0.080)    -0.487 (0.044) 
1991  -0.296 (0.192)    -0.306 (0.319)    -0.307 (0.073)    -0.630 (0.046) 
1992  -0.375 (0.201)    -0.454 (0.316)    -0.502 (0.074)    -0.741 (0.062) 
1993  -0.084 (0.213)    -0.525 (0.311)    -0.481 (0.074)    -0.828 (0.056) 
1994  -0.424 (0.218)    -0.590 (0.310)    -0.509 (0.087)    -0.868 (0.055) 
1995  0.094 (0.243)    -0.650 (0.311)    -0.515 (0.085)    -0.843 (0.088) 
1996  -  -    -0.540 (0.335)    -0.648 (0.081)    -  - 
1997 -  -    -  -    -0.686  (0.085)    -0.931  (0.137) 
1998  - -    - -    - -   - - 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.739  (0.050)    -0.121  (0.056)    0.200  (0.043)    -0.114  (0.041) 
Chardonnay  -0.861 (0.102)    -0.276 (0.120)    -0.164 (0.047)    -0.024 (0.066) 
Pinot  Noir  -  -    -0.147 (0.079)    0.077 (0.075)    0.199 (0.065) 
Riesling  -  -    -1.291 (0.424)    -0.374 (0.057)    -0.234 (0.139) 
Botrytis  -  -  -  -   -0.037  (0.141)    -  - 
Merlot  -  -  -  -   0.455  (0.049)    -  - 
Semillon  -  -  -  -   -0.401  (0.092)    -  - 
Summary Statistics                 
2 R ,
2 R   0.714 0.656    0.277 0.120    0.510 0.437    0.503 0.416 
F-  statistic  12.452      1.767     6.970     5.796  
Chi-statistic  36.617     23.857     95.929     50.213  
(N,K)  193 34  164 30   301 40   203 31 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1998Q2-1998Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.441 (0.065)    4.787 (0.280)    4.263 (0.000)    4.326 (0.034) 
Log  return  0.025 (0.044)    0.011 (0.047)    0.031 (0.029)    0.012 (0.030) 
Vintage                  
1966  0.003  (0.400)    - -    - -    - - 
1967  -0.206 (0.083)    -0.277 (0.396)    -0.423 (0.029)    -  - 
1968  -0.260  (0.141)    - -    -0.434  (0.000)    - - 
1969  -0.581  (0.200)    - -    -1.016  (0.160)    - - 
1970  -0.219 (0.083)    -0.836 (0.396)    -0.469 (0.138)    -  - 
1971  0.009 (0.434)    -  -    -0.089 (0.093)    -1.204 (0.000) 
1972  -0.560 (0.105)    -  -    -0.853 (0.007)    -1.064 (0.000) 
1973  -0.370 (0.112)    -0.658 (0.344)    -0.545 (0.120)    -  - 
1974  -0.251 (0.065)    -0.879 (0.400)    -0.627 (0.123)    -1.074 (0.067) 
1975  -0.426 (0.140)    -0.481 (0.399)    -0.635 (0.100)    -  - 
1976 -0.213  (0.175)    0.085  (0.403)    -  -    -0.437  (0.175) 
1977  -0.244 (0.110)    -0.525 (0.396)    -0.618 (0.076)    -1.109 (0.000) 
1978  -0.372 (0.119)    -0.550 (0.328)    -0.530 (0.076)    -0.847 (0.229) 
1979  -0.312 (0.106)    -0.574 (0.351)    -0.432 (0.109)    -0.616 (0.098) 
1980  -0.138 (0.113)    -0.350 (0.345)    -0.505 (0.064)    -0.404 (0.224) 
1981  -0.255 (0.101)    -0.630 (0.400)    -0.527 (0.058)    -0.971 (0.182) 
1982  -0.150 (0.096)    -0.471 (0.315)    -0.360 (0.134)    -0.497 (0.126) 
1983  -0.177 (0.119)    -0.475 (0.319)    -0.658 (0.162)    -0.461 (0.100) 
1984  -0.324 (0.142)    -0.472 (0.317)    -0.635 (0.077)    -0.830 (0.052) 
1985  -0.220 (0.088)    -0.483 (0.303)    -0.558 (0.078)    -0.708 (0.076) 
1986  0.177 (0.092)    -0.267 (0.301)    -0.367 (0.084)    -0.546 (0.042) 
1987  -0.217 (0.105)    -0.449 (0.299)    -0.538 (0.067)    -0.724 (0.060) 
1988  -0.290 (0.094)    -0.521 (0.297)    -0.500 (0.059)    -0.633 (0.045) 
1989  -0.406 (0.127)    -0.568 (0.304)    -0.520 (0.065)    -0.811 (0.068) 
1990  0.233 (0.130)    -0.378 (0.294)    -0.220 (0.054)    -0.475 (0.048) 
1991  -0.124 (0.096)    -0.366 (0.301)    -0.480 (0.046)    -0.637 (0.038) 
1992  -0.414 (0.139)    -0.555 (0.293)    -0.597 (0.048)    -0.749 (0.053) 
1993  -0.421 (0.167)    -0.478 (0.291)    -0.597 (0.049)    -0.757 (0.047) 
1994  -0.288 (0.154)    -0.637 (0.290)    -0.610 (0.060)    -0.758 (0.056) 
1995  -0.414 (0.115)    -0.726 (0.291)    -0.658 (0.062)    -0.809 (0.056) 
1996  -  -    -0.748 (0.310)    -0.780 (0.051)    -0.915 (0.091) 
1997  -  -    -0.535 (0.460)    -0.787 (0.059)    -  - 
1998  - -    - -    - -    - - 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.683 (0.054)    -0.080 (0.053)    0.206 (0.040)    -0.126 (0.034) 
Chardonnay  -0.854 (0.107)    -0.184 (0.124)    -0.166 (0.037)    -0.163 (0.060) 
Pinot  Noir  -  -    -0.117 (0.081)    0.032 (0.040)    0.184 (0.049) 
Riesling  -  -    -0.792 (0.306)    -0.424 (0.045)    -0.424 (0.063) 
Botrytis  -  -  -  -   -0.048  (0.106)   -  - 
Merlot  -  -  -  -   0.311  (0.115)   -  - 
Semillon  -  -  -  -   -0.288  (0.088)   -  - 
Summary Statistics                 
2 R ,
2 R   0.704 0.646    0.371 0.216    0.508 0.446    0.508 0.438 
F-  statistic  12.156      2.397     8.149     7.258  
Chi-statistic  60.666     27.249     64.233     50.287  
(N,K)  203 34  163 33   339 39    234 30 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1998Q3-1998Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.519 (0.083)    3.892 (0.270)    4.436 (0.026)    3.886 (0.040) 
Log  return  -0.042 (0.040)    -0.063 (0.040)    -0.042 (0.026)    -0.037 (0.026) 
Vintage                  
1966  0.299  (0.080)    - -    - -    - - 
1967  -0.468 (0.143)    -  -    -0.235 (0.259)    -0.480 (0.000) 
1968  -0.449  (0.080)    - -    - -    - - 
1969 -0.518  (0.115)    -  -    -0.736  (0.111)    v   
1970  -0.616 (0.196)    -  -    -0.560 (0.160)    -0.647 (0.000) 
1971  0.067 (0.430)    0.083 (0.378)    -0.237 (0.085)    0.373 (0.000) 
1972  -0.780 (0.118)    -0.127 (0.378)    -0.980 (0.154)    -0.304 (0.000) 
1973 -0.587  (0.106)    0.285  (0.328)    -0.566  (0.095)    -  - 
1974  -0.281 (0.081)    -  -    -0.784 (0.115)    -0.481 (0.061) 
1975 -0.500  (0.115)    0.426  (0.380)    -0.642  (0.120)    -  - 
1976  -0.321 (0.219)    0.999 (0.383)    -0.508 (0.117)    0.299 (0.241) 
1977 -0.363  (0.154)    0.282  (0.378)    -0.908  (0.042)    -  - 
1978  -0.268 (0.144)    0.569 (0.331)    -0.749 (0.073)    -0.124 (0.179) 
1979  -0.381 (0.118)    0.400 (0.311)    -0.676 (0.109)    -0.331 (0.117) 
1980  -0.187 (0.115)    0.334 (0.331)    -0.625 (0.056)    -0.074 (0.315) 
1981  -0.304 (0.101)    -  -    -0.713 (0.038)    -0.763 (0.013) 
1982  -0.239 (0.101)    0.465 (0.287)    -0.481 (0.153)    0.011 (0.135) 
1983  -0.299 (0.115)    0.519 (0.303)    -0.697 (0.100)    -0.214 (0.052) 
1984  -0.283 (0.096)    0.503 (0.291)    -0.754 (0.066)    -0.414 (0.084) 
1985  -0.287 (0.089)    0.390 (0.283)    -0.734 (0.063)    -0.341 (0.075) 
1986  0.055 (0.108)    0.596 (0.280)    -0.515 (0.068)    -0.059 (0.037) 
1987  -0.257 (0.110)    0.347 (0.285)    -0.710 (0.056)    -0.349 (0.063) 
1988  -0.381 (0.123)    0.473 (0.279)    -0.643 (0.052)    -0.224 (0.039) 
1989  -0.449 (0.126)    0.196 (0.283)    -0.716 (0.066)    -0.361 (0.069) 
1990  0.042 (0.179)    0.521 (0.276)    -0.400 (0.043)    -0.043 (0.035) 
1991  -0.267 (0.114)    0.501 (0.279)    -0.600 (0.042)    -0.188 (0.034) 
1992  -0.393 (0.099)    0.370 (0.276)    -0.707 (0.044)    -0.308 (0.047) 
1993  -0.321 (0.114)    0.424 (0.277)    -0.761 (0.047)    -0.359 (0.041) 
1994  -0.386 (0.139)    0.347 (0.276)    -0.703 (0.049)    -0.334 (0.043) 
1995  -0.447 (0.111)    0.206 (0.278)    -0.799 (0.062)    -0.410 (0.046) 
1996  -1.303 (0.080)    0.150 (0.279)    -0.823 (0.050)    -0.426 (0.064) 
1997  -  -   0.359  (0.374)    -0.921  (0.055)   -  - 
1998  -  -    0.227 (0.339)    -0.661 (0.111)    -0.447 (0.031) 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.651 (0.045)    -0.086 (0.046)    0.174 (0.033)    -0.111 (0.031) 
Chardonnay  -0.890 (0.085)    -0.279 (0.111)    -0.187 (0.031)    -0.092 (0.052) 
Pinot  Noir  -  -    -0.143 (0.063)    -0.022 (0.042)    0.204 (0.047) 
Riesling  -  -    -0.718 (0.180)    -0.377 (0.048)    -0.414 (0.045) 
Botrytis  -  -  -  -   0.035  (0.087)   -  - 
Merlot  -  -  -  -   0.458  (0.116)   -  - 
Semillon  -  -  -  -   -0.246  (0.083)   -  - 
Summary Statistics                 
2 R ,
2 R   0.707 0.654    0.396 0.285    0.457 0.398    0.465 0.406 
F-  statistic  13.320      3.554     7.810     7.899  
Chi-statistic  63.676     26.253     79.423     109.33  
(N,K)  223 35  200 32   402 40    314 32 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1998Q4-1999Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.490 (0.154)    3.829 (0.272)    4.394 (0.000)    4.010 (0.142) 
Log  return  0.049 (0.040)    0.043 (0.037)    0.035 (0.025)    0.031 (0.026) 
Vintage                  
1966  0.418  (0.262)    - -    -0.017  (0.025)    - - 
1967 -0.466  (0.230)    -  -    0.094  (0.000)    -0.518  (0.174) 
1968  -0.604 (0.230)    -  -    -0.716 (0.025)    -0.506 (0.138) 
1969  -0.636  (0.230)    - -    -0.485  (0.095)    - - 
1970  -0.692 (0.231)    -  -    -0.455 (0.244)    -0.522 (0.274) 
1971  0.384 (0.231)    0.083 (0.384)    -0.194 (0.169)    -0.077 (0.262) 
1972  -0.746 (0.214)    -0.127 (0.384)    -0.978 (0.080)    -0.563 (0.154) 
1973 -0.702  (0.214)    0.291  (0.333)    -0.580  (0.079)    -  - 
1974  -0.349 (0.262)    -  -    -0.836 (0.113)    -0.592 (0.138) 
1975  -0.484 (0.214)    -  -    -0.656 (0.109)    -0.226 (0.138) 
1976  -0.264 (0.203)    -  -    -0.513 (0.092)    -0.035 (0.316) 
1977  -0.428 (0.189)    0.282 (0.384)    -0.898 (0.062)    -0.580 (0.226) 
1978  -0.183 (0.185)    0.515 (0.334)    -0.808 (0.048)    -0.264 (0.162) 
1979  -0.438 (0.185)    0.502 (0.384)    -0.648 (0.105)    -0.406 (0.182) 
1980  -0.242 (0.185)    0.160 (0.386)    -0.645 (0.090)    -0.185 (0.253) 
1981  -0.420 (0.195)    0.060 (0.386)    -0.769 (0.069)    -0.776 (0.169) 
1982  -0.326 (0.181)    0.438 (0.291)    -0.540 (0.111)    -0.074 (0.188) 
1983  -0.391 (0.179)    0.458 (0.335)    -0.761 (0.079)    -0.468 (0.141) 
1984  -0.390 (0.185)    0.275 (0.292)    -0.778 (0.070)    -0.567 (0.184) 
1985  -0.378 (0.174)    0.341 (0.284)    -0.787 (0.053)    -0.524 (0.155) 
1986  -0.073 (0.174)    0.518 (0.282)    -0.504 (0.082)    -0.208 (0.140) 
1987  -0.196 (0.174)    0.289 (0.290)    -0.784 (0.060)    -0.483 (0.151) 
1988  -0.357 (0.173)    0.429 (0.284)    -0.687 (0.053)    -0.425 (0.142) 
1989  -0.446 (0.176)    0.246 (0.282)    -0.734 (0.066)    -0.498 (0.166) 
1990  -0.071 (0.172)    0.587 (0.279)    -0.443 (0.042)    -0.217 (0.141) 
1991  -0.355 (0.171)    0.584 (0.281)    -0.582 (0.041)    -0.359 (0.141) 
1992  -0.426 (0.174)    0.389 (0.280)    -0.757 (0.040)    -0.540 (0.145) 
1993  -0.353 (0.174)    0.360 (0.280)    -0.791 (0.045)    -0.577 (0.142) 
1994  -0.446 (0.179)    0.310 (0.279)    -0.729 (0.051)    -0.563 (0.145) 
1995  -0.573 (0.190)    0.247 (0.281)    -0.812 (0.063)    -0.640 (0.152) 
1996  -0.814 (0.203)    0.125 (0.280)    -0.868 (0.050)    -0.647 (0.153) 
1997  -  -    0.137 (0.345)    -0.900 (0.062)    -0.741 (0.149) 
1998  -0.690 (0.344)    0.229 (0.318)    -0.682 (0.090)    -0.609 (0.142) 
1999  - -    - -    - -    - - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.614 (0.045)    -0.057 (0.040)    0.218 (0.032)    -0.101 (0.032) 
Chardonnay  -0.789 (0.074)    -0.231 (0.093)    -0.112 (0.035)    0.024 (0.046) 
Pinot  Noir  -  -    -0.145 (0.064)    -0.002 (0.047)    0.299 (0.056) 
Riesling  -  -    -0.576 (0.175)    -0.366 (0.060)    -0.342 (0.045) 
Botrytis  -  -  -  -   0.048  (0.074)   -  - 
Merlot  -  -  -  -   0.523  (0.094)   -  - 
Semillon  -  -  -  -   -0.243  (0.084)   -  - 
Summary Statistics                 
2 R ,
2 R   0.658 0.599    0.338 0.241    0.482 0.425    0.462 0.392 
F-  statistic  11.125      3.472     8.419     6.602  
Chi-statistic  46.605     24.800     75.110     72.768  
(N,K)  238 36  235 31   413 42    305 37 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1999Q1-1999Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.560 (0.171)    4.090 (0.289)    4.023  (0.027)    4.188 (0.198) 
Log return  -0.031  (0.041)    0.004  (0.040)    -0.015  (0.027)    -0.011  (0.025) 
Vintage                  
1966  0.368  (0.269)    - -    0.405  (0.023)   - - 
1967 -0.495  (0.241)    -  -    0.167  (0.000)    -0.556  (0.277) 
1968 -0.675  (0.240)    -  -    -0.309  (0.027)    -0.759  (0.240) 
1969  -0.605  (0.225)    - -    0.072  (0.030)   - - 
1970 -0.705  (0.241)    -  -    0.207  (0.179)    -0.397  (0.277) 
1971 0.510  (0.269)    -  -    0.359  (0.142)    -0.527  (0.277) 
1972 -0.696  (0.225)    0.095  (0.405)    -0.425  (0.136)    -0.822  (0.277) 
1973 -0.752  (0.225)    0.029  (0.407)    -0.197  (0.066)    -  - 
1974 -0.427  (0.269)    -  -    -0.432  (0.116)    -0.779  (0.277) 
1975 -0.535  (0.225)    0.348  (0.405)    -0.255  (0.113)    -0.404  (0.240) 
1976 -0.246  (0.215)    -  -    0.017  (0.064)    -0.340  (0.227) 
1977 -0.462  (0.215)    -  -    -0.194  (0.057)    -0.781  (0.226) 
1978 -0.342  (0.203)    0.270  (0.331)    -0.283  (0.083)    -0.636  (0.219) 
1979 -0.499  (0.200)    0.306  (0.407)    -0.017  (0.075)    -0.411  (0.240) 
1980 -0.358  (0.203)    -  -    -0.427  (0.132)    -0.395  (0.212) 
1981 -0.537  (0.208)    0.047  (0.352)    -0.324  (0.078)    -0.808  (0.241) 
1982 -0.373  (0.197)    0.163  (0.331)    -0.269  (0.119)    -0.316  (0.215) 
1983 -0.423  (0.200)    -  -    -0.289  (0.097)    -0.621  (0.210) 
1984 -0.492  (0.208)    -0.054  (0.315)    -0.351  (0.068)    -0.841  (0.216) 
1985 -0.422  (0.197)    0.115  (0.304)    -0.333  (0.059)    -0.756  (0.204) 
1986 -0.095  (0.193)    0.329  (0.302)    -0.126  (0.076)    -0.434  (0.202) 
1987 -0.239  (0.195)    0.052  (0.303)    -0.377  (0.061)    -0.634  (0.202) 
1988 -0.321  (0.191)    0.223  (0.301)    -0.300  (0.046)    -0.528  (0.204) 
1989 -0.487  (0.197)    0.068  (0.302)    -0.350  (0.065)    -0.699  (0.203) 
1990 -0.013  (0.191)    0.487  (0.297)    -0.034  (0.056)    -0.367  (0.200) 
1991 -0.313  (0.190)    0.261  (0.294)    -0.182  (0.049)    -0.493  (0.202) 
1992 -0.532  (0.191)    0.140  (0.295)    -0.330  (0.043)    -0.690  (0.200) 
1993 -0.345  (0.197)    0.075  (0.295)    -0.345  (0.052)    -0.738  (0.200) 
1994 -0.517  (0.191)    0.066  (0.294)    -0.333  (0.050)    -0.696  (0.201) 
1995 -0.534  (0.205)    0.052  (0.295)    -0.393  (0.065)    -0.793  (0.203) 
1996 -0.817  (0.216)    -0.054  (0.293)    -0.475  (0.054)    -0.810  (0.204) 
1997 -  -    0.090  (0.335)    -0.430  (0.059)    -0.901  (0.221) 
1998 -0.732  (0.348)    0.009  (0.350)    -0.423  (0.153)    -  - 
1999  - -    - -    -  -   - - 
2000  - -    - -    -  -   - - 
Grape Variety                   
Cabernet -0.601  (0.046)    -0.070  (0.044)    0.195  (0.033)    -0.077  (0.030) 
Chardonnay -0.768  (0.077)    -0.164  (0.096)    -0.126  (0.039)    0.014  (0.053) 
Pinot Noir  -  -    -0.105  (0.070)    0.039  (0.050)    0.345  (0.063) 
Riesling -  -    -0.480  (0.162)    -0.346  (0.067)    -0.223  (0.201) 
Botrytis  -  -  -  -   0.003  (0.088)    -  - 
Merlot  -  -  -  -   0.351  (0.044)    -  - 
Semillon  -  -  -  -   -0.193  (0.084)    -  - 
Summary Statistics                  
2 R ,
2 R   0.667  0.603  0.289  0.190  0.455 0.390  0.455 0.390 
F-  statistic  10.316     2.931     6.976     6.976   
Chi-statistic  39.043     19.928     61.765     61.765   
(N,K)  216 36   223 28   385  42  385  42 
 
(continued next page)  319
 
TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1999Q2-1999Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.621 (0.204)    3.991 (0.194)    4.206 (0.156)    3.726 (0.044) 
Log  return  0.027 (0.041)    0.045 (0.036)    0.022 (0.024)    0.062 (0.028) 
Vintage                  
1966  -0.037  (0.263)    - -    0.209  (0.157)   - - 
1967  -0.540  (0.263)    - -    -0.017  (0.156)   - - 
1968 -0.635  (0.263)    -  -    -0.249  (0.156)    -0.393  (0.028) 
1969  -0.585  (0.250)    - -    -0.177  (0.156)   - - 
1970  -0.740  (0.263)    - -    -0.275  (0.185)   - - 
1971  0.402 (0.287)    -  -    0.036 (0.174)    0.198 (0.000) 
1972 -0.775  (0.249)    0.199  (0.336)    -0.510  (0.202)    -0.280  (0.000) 
1973 -0.740  (0.249)    -  -    -0.506  (0.279)    -0.346  (0.000) 
1974 -0.471  (0.287)    0.358  (0.338)    -0.747  (0.213)    -  - 
1975  -0.748 (0.249)    0.340 (0.274)    -0.426 (0.224)    0.037 (0.028) 
1976 -0.344  (0.241)    -  -    -0.252  (0.183)    0.265  (0.065) 
1977 -0.590  (0.249)    -  -    -0.329  (0.164)    -0.353  (0.035) 
1978 -0.442  (0.235)    0.381  (0.238)    -0.437  (0.171)    -0.160  (0.229) 
1979 -0.519  (0.228)    0.296  (0.277)    -0.414  (0.196)    -0.497  (0.406) 
1980 -0.542  (0.228)    -  -    -0.658  (0.168)    0.057  (0.199) 
1981 -0.522  (0.249)    0.351  (0.277)    -0.520  (0.179)    -0.115  (0.086) 
1982  -0.362 (0.232)    0.238 (0.237)    -0.410 (0.205)    0.090 (0.135) 
1983  -0.407 (0.237)    0.378 (0.278)    -0.473 (0.184)    0.036 (0.117) 
1984 -0.533  (0.232)    0.220  (0.231)    -0.649  (0.173)    -0.176  (0.079) 
1985 -0.669  (0.226)    0.269  (0.219)    -0.490  (0.169)    -0.255  (0.079) 
1986 -0.116  (0.226)    0.409  (0.213)    -0.281  (0.170)    -0.009  (0.050) 
1987 -0.524  (0.224)    0.252  (0.214)    -0.550  (0.166)    -0.248  (0.053) 
1988 -0.413  (0.222)    0.419  (0.212)    -0.464  (0.163)    -0.093  (0.064) 
1989 -0.537  (0.229)    0.246  (0.216)    -0.474  (0.166)    -0.197  (0.076) 
1990  -0.095 (0.222)    0.530 (0.206)    -0.201 (0.162)    0.040 (0.042) 
1991 -0.383  (0.222)    0.307  (0.202)    -0.379  (0.160)    -0.058  (0.046) 
1992 -0.686  (0.221)    0.250  (0.204)    -0.461  (0.160)    -0.211  (0.046) 
1993 -0.410  (0.229)    0.206  (0.204)    -0.490  (0.161)    -0.281  (0.044) 
1994 -0.515  (0.222)    0.258  (0.202)    -0.502  (0.160)    -0.245  (0.043) 
1995 -0.597  (0.234)    0.169  (0.204)    -0.554  (0.166)    -0.338  (0.049) 
1996 -0.974  (0.243)    0.084  (0.202)    -0.616  (0.164)    -0.300  (0.066) 
1997 -  -    0.222  (0.227)    -0.654  (0.167)    -0.518  (0.054) 
1998 -  -    0.038  (0.297)    -0.699  (0.188)    -0.852  (0.086) 
1999  - -    - -    - -   - - 
2000  - -    - -    - -   - - 
Grape Variety                   
Cabernet -0.626  (0.046)    -0.131  (0.042)    0.135  (0.032)    -0.074  (0.035) 
Chardonnay  -0.783 (0.095)    -0.074 (0.083)    -0.130 (0.036)    -0.011 (0.049) 
Pinot  Noir  -  -    -0.118 (0.056)    0.013 (0.036)    0.240 (0.048) 
Riesling  -  -    -0.503 (0.114)    -0.294 (0.048)    -0.538 (0.087) 
Botrytis  -  -  -  -   0.017  (0.087)    -  - 
Merlot  -  -  -  -   0.425  (0.051)    -  - 
Semillon  -  -  -  -   -0.280  (0.060)    -  - 
Summary Statistics                 
2 R ,
2 R   0.682 0.617    0.296 0.204    0.430 0.372    0.458 0.390 
F-  statistic  10.577      3.210     7.402     6.784  
Chi-statistic  38.876     33.272     80.590     72.068  
(N,K)  203 35  243 29   445 42   299 34 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1999Q3-1999Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.517 (0.181)    3.808 (0.197)    4.428 (0.000)    3.879 (0.226) 
Log  return  0.063 (0.042)    0.029 (0.035)    0.044 (0.022)    0.016 (0.025) 
Vintage                  
1966 0.107  (0.252)    -  -    -0.110  (0.048)    0.146  (0.273) 
1967  -0.132 (0.282)    -  -    -0.076 (0.098)    -0.044 (0.315) 
1968  -0.451  (0.236)    - -    -0.448  (0.000)    - - 
1969  -0.510  (0.236)    - -    -0.554  (0.122)    - - 
1970  -0.304 (0.282)    -  -    -0.589 (0.123)    -0.302 (0.315) 
1971  0.569 (0.282)    -0.124 (0.340)    -0.228 (0.046)    -0.046 (0.273) 
1972  -0.553 (0.236)    -  -    -0.755 (0.086)    -0.378 (0.316) 
1973  -0.535 (0.236)    -  -    -0.701 (0.169)    -0.445 (0.316) 
1974 -0.269  (0.282)    0.605  (0.342)    -0.848  (0.189)    -  - 
1975 -0.530  (0.236)    0.455  (0.340)    -0.608  (0.165)    -  - 
1976 -0.314  (0.218)    -  -    -0.579  (0.065)    0.093  (0.258) 
1977  -0.342 (0.218)    -  -    -0.524 (0.109)    -0.387 (0.273) 
1978  -0.254 (0.213)    0.560 (0.254)    -0.734 (0.084)    -0.415 (0.257) 
1979  -0.419 (0.219)    0.367 (0.342)    -0.734 (0.067)    -1.104 (0.316) 
1980  -0.408 (0.209)    -  -    -0.864 (0.050)    -0.049 (0.244) 
1981  -0.350 (0.253)    0.378 (0.280)    -0.772 (0.093)    -0.353 (0.276) 
1982  -0.293 (0.213)    0.537 (0.232)    -0.453 (0.115)    -0.090 (0.234) 
1983  -0.235 (0.218)    0.579 (0.234)    -0.676 (0.090)    0.092 (0.261) 
1984  -0.380 (0.206)    0.526 (0.224)    -0.877 (0.066)    -0.197 (0.232) 
1985  -0.512 (0.202)    0.482 (0.224)    -0.782 (0.056)    -0.093 (0.234) 
1986  -0.035 (0.204)    0.574 (0.213)    -0.389 (0.079)    -0.014 (0.229) 
1987  -0.409 (0.200)    0.548 (0.216)    -0.706 (0.065)    -0.306 (0.230) 
1988  -0.354 (0.200)    0.572 (0.218)    -0.668 (0.052)    -0.167 (0.230) 
1989  -0.490 (0.204)    0.503 (0.222)    -0.630 (0.055)    -0.260 (0.236) 
1990  -0.003 (0.202)    0.719 (0.206)    -0.407 (0.036)    -0.074 (0.228) 
1991  -0.342 (0.198)    0.612 (0.206)    -0.587 (0.029)    -0.158 (0.227) 
1992  -0.564 (0.198)    0.495 (0.205)    -0.661 (0.045)    -0.293 (0.227) 
1993  -0.482 (0.200)    0.486 (0.206)    -0.704 (0.039)    -0.404 (0.227) 
1994  -0.430 (0.199)    0.468 (0.203)    -0.729 (0.040)    -0.390 (0.227) 
1995  -0.636 (0.207)    0.378 (0.204)    -0.780 (0.049)    -0.454 (0.228) 
1996  -0.708 (0.216)    0.322 (0.204)    -0.856 (0.049)    -0.405 (0.228) 
1997  -  -    0.320 (0.213)    -0.899 (0.052)    -0.611 (0.235) 
1998  -  -    0.224 (0.248)    -0.876 (0.069)    -0.947 (0.326) 
1999  -  -   0.019  (0.284)    -0.936  (0.037)   -  - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.587 (0.047)    -0.150 (0.041)    0.167 (0.030)    -0.067 (0.030) 
Chardonnay  -0.702 (0.092)    0.026 (0.070)    -0.118 (0.029)    -0.074 (0.060) 
Pinot  Noir  -  -    -0.097 (0.053)    0.010 (0.038)    0.204 (0.057) 
Riesling  -  -    -0.489 (0.116)    -0.341 (0.045)    -0.535 (0.083) 
Botrytis  -  -  -  -   -0.029  (0.077)   -  - 
Merlot  -  -  -  -   0.430  (0.051)   -  - 
Semillon  -  -  -  -   -0.309  (0.063)   -  - 
Summary Statistics                 
2 R ,
2 R   0.642 0.578    0.302 0.218    0.499 0.452    0.488 0.430 
F-  statistic  10.035      3.594     10.429      8.310  
Chi-statistic  39.228     44.853     80.538     41.047  
(N,K)  225 35  271 30   482 43    331 35 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 1999Q4-2000Q1 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.525 (0.168)    4.093 (0.308)    4.484 (0.138)    3.764 (0.159) 
Log  return  0.006 (0.039)    0.038 (0.043)    -0.030 (0.023)    -0.035 (0.024) 
Vintage                  
1966  0.524  (0.264)    - -    - -    0.539  (0.270) 
1967  -0.077 (0.264)    -  -    0.042 (0.218)    0.104 (0.270) 
1968  -0.281  (0.236)    - -    - -    -0.148  (0.270) 
1969  -0.422  (0.221)    - -    -0.723  (0.275)    - - 
1970  -0.194 (0.264)    -  -    -0.770 (0.275)    -0.154 (0.270) 
1971  0.563 (0.264)    -0.379 (0.308)    -0.249 (0.182)    -0.043 (0.270) 
1972  -0.530 (0.221)    0.058 (0.308)    -0.752 (0.182)    -0.278 (0.270) 
1973  -0.605  (0.221)    - -    -0.680  (0.174)    - - 
1974  -0.187  (0.264)    - -    -0.650  (0.175)    - - 
1975  -0.360 (0.221)    -0.021 (0.308)    -0.579 (0.175)    -  - 
1976  -0.226 (0.221)    0.549 (0.311)    -0.591 (0.277)    0.192 (0.201) 
1977  -0.293  (0.200)    - -    - -    -0.260  (0.201) 
1978  -0.283 (0.204)    0.272 (0.312)    -0.714 (0.165)    -0.294 (0.184) 
1979  -0.350 (0.236)    -  -    -0.742 (0.160)    -0.186 (0.201) 
1980  -0.333 (0.200)    0.247 (0.311)    -0.855 (0.160)    0.151 (0.184) 
1981  -0.413 (0.211)    0.157 (0.359)    -0.985 (0.170)    -0.194 (0.220) 
1982  -0.250 (0.200)    0.269 (0.342)    -0.502 (0.154)    -0.011 (0.168) 
1983  -0.287 (0.191)    0.270 (0.321)    -0.600 (0.176)    -0.173 (0.202) 
1984  -0.315 (0.191)    0.189 (0.326)    -0.836 (0.156)    -0.203 (0.172) 
1985  -0.303 (0.191)    0.356 (0.333)    -0.767 (0.155)    -0.041 (0.171) 
1986  -0.036 (0.189)    0.380 (0.335)    -0.353 (0.152)    0.136 (0.164) 
1987  -0.257 (0.187)    0.295 (0.342)    -0.740 (0.151)    -0.126 (0.165) 
1988  -0.311 (0.187)    0.324 (0.334)    -0.631 (0.151)    0.042 (0.165) 
1989  -0.456 (0.191)    0.163 (0.334)    -0.679 (0.152)    -0.249 (0.169) 
1990  0.019 (0.187)    0.461 (0.316)    -0.433 (0.144)    0.122 (0.163) 
1991  -0.252 (0.184)    0.423 (0.315)    -0.571 (0.144)    -0.005 (0.161) 
1992  -0.487 (0.184)    0.200 (0.317)    -0.711 (0.144)    -0.176 (0.162) 
1993  -0.489 (0.184)    0.171 (0.316)    -0.743 (0.144)    -0.248 (0.160) 
1994  -0.436 (0.184)    0.203 (0.315)    -0.720 (0.144)    -0.239 (0.160) 
1995  -0.537 (0.194)    0.084 (0.319)    -0.804 (0.144)    -0.326 (0.162) 
1996  -0.608 (0.201)    0.087 (0.316)    -0.828 (0.144)    -0.263 (0.162) 
1997  -  -    0.009 (0.316)    -0.931 (0.150)    -0.401 (0.168) 
1998  -  -   0.039  (0.333)    -0.996  (0.186)   -  - 
1999  -  -    -0.181 (0.315)    -0.910 (0.221)    -  - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.579 (0.044)    -0.116 (0.048)    0.202 (0.027)    -0.084 (0.030) 
Chardonnay  -0.768 (0.071)    0.001 (0.094)    -0.202 (0.040)    -0.026 (0.053) 
Pinot  Noir  -  -    -0.095 (0.080)    0.056 (0.070)    0.192 (0.060) 
Riesling  -  -    -0.559 (0.098)    -0.406 (0.064)    -0.463 (0.105) 
Botrytis  -  -  -  -   -0.009  (0.084)   -  - 
Merlot  -  -  -  -   0.477  (0.110)   -  - 
Semillon  -  -  -  -   -0.390  (0.058)   -  - 
Summary Statistics                 
2 R ,
2 R   0.676 0.620    0.307 0.210    0.559 0.516    0.423 0.361 
F-  statistic  11.973      3.151     13.044      6.896  
Chi-statistic  45.086     47.492     38.928     46.449  
(N,K)  230 35  244 31   441 40    345 34 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 2000Q1-2000Q2 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.737 (0.173)    4.090 (0.336)    3.479 (0.024)    3.576 (0.209) 
Log  return  -0.028 (0.045)    0.019 (0.039)    0.018 (0.024)    -0.015 (0.022) 
Vintage                  
1966  0.203 (0.250)    -  -    0.834 (0.226)    0.450 (0.293) 
1967  -0.307 (0.174)    -  -    0.739 (0.154)    0.102 (0.293) 
1968  -0.457 (0.218)    -  -    0.332 (0.000)    0.000 (0.292) 
1969  -0.534  (0.184)    - -    0.492  (0.000)    - - 
1970  -0.366  (0.173)    - -    0.756  (0.111)    - - 
1971  0.349 (0.176)    -  -    0.719 (0.107)    0.913 (0.293) 
1972  -0.736 (0.204)    0.099 (0.336)    0.206 (0.090)    -0.129 (0.292) 
1973  -0.821  (0.225)    - -    0.368  (0.214)    - - 
1974  -0.407  (0.172)    - -    0.205  (0.126)    - - 
1975  -0.895 (0.371)    0.021 (0.336)    0.357 (0.072)    -  - 
1976  -0.212 (0.261)    0.548 (0.338)    -0.080 (0.030)    0.445 (0.239) 
1977 -0.542  (0.178)    -  -    0.067  (0.153)    -0.326  (0.239) 
1978  -0.492 (0.230)    0.580 (0.339)    0.339 (0.074)    0.051 (0.227) 
1979  -0.451 (0.209)    0.628 (0.339)    0.272 (0.122)    -0.021 (0.221) 
1980  -0.466 (0.206)    0.234 (0.336)    0.181 (0.141)    0.216 (0.224) 
1981  -0.584 (0.219)    0.378 (0.338)    0.018 (0.122)    -0.005 (0.228) 
1982  -0.405 (0.181)    0.188 (0.341)    0.457 (0.103)    0.275 (0.217) 
1983  -0.523 (0.196)    0.242 (0.340)    0.179 (0.141)    0.046 (0.232) 
1984  -0.521 (0.185)    0.177 (0.355)    0.141 (0.097)    -0.025 (0.218) 
1985  -0.558 (0.184)    0.419 (0.350)    0.269 (0.063)    0.002 (0.219) 
1986  -0.193 (0.195)    0.456 (0.345)    0.613 (0.067)    0.189 (0.213) 
1987  -0.511 (0.186)    0.420 (0.354)    0.209 (0.042)    0.014 (0.214) 
1988  -0.507 (0.197)    0.317 (0.348)    0.380 (0.049)    0.133 (0.213) 
1989  -0.639 (0.183)    0.043 (0.349)    0.203 (0.053)    -0.089 (0.217) 
1990  -0.248 (0.222)    0.393 (0.343)    0.553 (0.047)    0.233 (0.211) 
1991  -0.495 (0.200)    0.343 (0.341)    0.468 (0.038)    0.152 (0.211) 
1992  -0.673 (0.209)    0.207 (0.343)    0.293 (0.041)    -0.086 (0.212) 
1993  -0.682 (0.205)    0.058 (0.342)    0.244 (0.039)    -0.056 (0.210) 
1994  -0.634 (0.208)    0.220 (0.342)    0.299 (0.040)    -0.062 (0.210) 
1995  -0.685 (0.253)    0.100 (0.345)    0.191 (0.057)    -0.164 (0.211) 
1996  -0.910 (0.236)    0.135 (0.343)    0.211 (0.041)    -0.093 (0.211) 
1997  -1.197 (0.449)    0.078 (0.343)    0.092 (0.044)    -0.213 (0.214) 
1998  -  -    0.314 (0.354)    0.049 (0.087)    -  - 
1999  -  -   -0.013  (0.355)    0.121  (0.063)   -  - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.556 (0.055)    -0.074 (0.040)    0.167 (0.030)    -0.079 (0.027) 
Chardonnay  -0.811 (0.082)    -0.061 (0.087)    -0.237 (0.041)    -0.068 (0.045) 
Pinot  Noir  -  -    0.032 (0.066)    -0.056 (0.053)    0.238 (0.054) 
Riesling  -  -    -0.637 (0.116)    -0.446 (0.039)    -0.474 (0.089) 
Botrytis  -  -  -  -   0.054  (0.057)   -  - 
Merlot  -  -  -  -   0.467  (0.033)   -  - 
Semillon  -  -  -  -   -0.480  (0.037)   -  - 
Summary Statistics                 
2 R ,
2 R   0.683 0.621    0.302 0.216    0.567 0.524    0.438 0.383 
F-  statistic  10.998      3.483     13.034      7.984  
Chi-statistic  66.794     46.614     67.790     42.122  
(N,K)  215 36  272 31   461 43    361 33 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 2000Q2-2000Q3 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.666 (0.152)    4.100 (0.198)    3.818 (0.250)    4.109 (0.231) 
Log  return  0.028 (0.044)    0.010 (0.034)    -0.044 (0.024)    -0.046 (0.025) 
Vintage                  
1966  0.076  (0.193)    - -    0.492  (0.325)    - - 
1967 -0.408  (0.159)    -  -    0.393  (0.269)    -0.522  (0.239) 
1968  -0.600  (0.151)    - -    -0.015  (0.392)    - - 
1969  -0.517  (0.151)    - -    0.005  (0.281)    - - 
1970 -0.356  (0.156)    -  -    0.326  (0.332)    -0.261  (0.231) 
1971 0.055  (0.430)    -  -    0.354  (0.260)    -0.075  (0.308) 
1972  -0.606 (0.151)    -  -    -0.352 (0.273)    -0.541 (0.231) 
1973 -0.541  (0.150)    -  -    0.033  (0.280)    -0.736  (0.231) 
1974  -0.403 (0.153)    0.007 (0.345)    -0.085 (0.280)    -0.797 (0.231) 
1975  -0.851 (0.348)    -  -    -0.087 (0.306)    -0.839 (0.231) 
1976 -0.023  (0.244)    -  -    0.012  (0.317)    -0.096  (0.237) 
1977  -0.382 (0.214)    0.018 (0.346)    -0.163 (0.282)    -0.607 (0.336) 
1978  -0.321 (0.159)    0.312 (0.282)    0.069 (0.286)    -0.691 (0.305) 
1979  -0.542 (0.172)    0.255 (0.258)    -0.005 (0.268)    -0.526 (0.256) 
1980  -0.362 (0.163)    0.051 (0.243)    -0.051 (0.263)    -0.498 (0.250) 
1981  -0.447 (0.176)    0.312 (0.345)    -0.066 (0.261)    -0.652 (0.248) 
1982  -0.414 (0.166)    0.321 (0.236)    0.110 (0.268)    -0.233 (0.242) 
1983  -0.497 (0.171)    -0.069 (0.243)    -0.162 (0.274)    -0.544 (0.283) 
1984  -0.556 (0.161)    0.139 (0.218)    -0.057 (0.272)    -0.541 (0.246) 
1985  -0.523 (0.160)    0.431 (0.222)    -0.055 (0.256)    -0.520 (0.238) 
1986  -0.068 (0.163)    0.455 (0.223)    0.312 (0.256)    -0.330 (0.235) 
1987  -0.430 (0.179)    0.410 (0.222)    -0.030 (0.254)    -0.584 (0.242) 
1988  -0.460 (0.176)    0.324 (0.219)    0.047 (0.254)    -0.408 (0.234) 
1989  -0.593 (0.160)    0.100 (0.214)    -0.107 (0.255)    -0.580 (0.250) 
1990  -0.193 (0.200)    0.455 (0.208)    0.228 (0.254)    -0.291 (0.234) 
1991  -0.500 (0.179)    0.329 (0.207)    0.150 (0.253)    -0.383 (0.235) 
1992  -0.642 (0.187)    0.272 (0.208)    0.029 (0.252)    -0.597 (0.234) 
1993  -0.668 (0.179)    0.091 (0.207)    -0.065 (0.252)    -0.615 (0.233) 
1994  -0.578 (0.177)    0.213 (0.205)    0.009 (0.253)    -0.606 (0.232) 
1995  -0.632 (0.223)    0.090 (0.206)    -0.131 (0.255)    -0.713 (0.235) 
1996  -0.761 (0.215)    0.123 (0.206)    -0.076 (0.253)    -0.608 (0.233) 
1997  -1.081 (0.253)    0.151 (0.207)    -0.177 (0.252)    -0.811 (0.235) 
1998  -  -    0.268 (0.218)    -0.247 (0.262)    -0.903 (0.233) 
1999  -  -   0.089  (0.327)    -0.112  (0.256)   -  - 
2000  - -    - -    - -    - - 
Grape Variety                   
Cabernet  -0.557 (0.050)    -0.092 (0.040)    0.099 (0.031)    -0.089 (0.029) 
Chardonnay  -0.801 (0.096)    -0.054 (0.069)    -0.190 (0.033)    -0.050 (0.049) 
Pinot  Noir  -  -    0.061 (0.048)    -0.165 (0.051)    0.316 (0.045) 
Riesling  -  -    -0.717 (0.170)    -0.425 (0.048)    -0.473 (0.059) 
Botrytis  -  -  -  -   0.054  (0.061)   -  - 
Merlot  -  -  -  -   0.431  (0.034)   -  - 
Semillon  -  -  -  -   -0.486  (0.039)   -  - 
Summary Statistics                 
2 R ,
2 R   0.670 0.609    0.291 0.212    0.458 0.406    0.462 0.407 
F-  statistic  10.909      3.698     8.783     8.399  
Chi-statistic  60.527     42.675     86.785     77.881  
(N,K)  224 36  291 30   479 43    378 37 
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TABLE A5.1 (CONTINUED) 
HEDONIC PRICE EQUATION ESTIMATION RESULTS:  
INDIVIDUAL WINE ASSETS 
Period 2000Q3-2000Q4 
Exceptional  Outstanding   Excellent    Distinguished  Coefficient 
Est.  S.E.  Est.  S.E.  Est.  S.E.  Est.  S.E. 
Intercept  5.550 (0.138)    4.522 (0.000)    4.039 (0.045)    4.183 (0.192) 
log  return  0.047 (0.036)    -0.001 (0.040)    -0.033 (0.025)    0.021 (0.016) 
Vintage                  
1966  0.136  (0.192)    - -    0.545  (0.089)   - - 
1967 -0.244  (0.207)    -  -    0.364  (0.071)    -0.722  (0.191) 
1968 -0.415  (0.236)    -  -    -0.210  (0.304)    -0.660  (0.207) 
1969  -0.437  (0.192)    - -    -0.428  (0.045)   - - 
1970 -0.291  (0.236)    -  -    0.005  (0.227)    -0.375  (0.191) 
1971 0.205  (0.208)    -  -    0.143  (0.065)    -0.418  (0.192) 
1972 -0.601  (0.193)    -  -    -0.643  (0.076)    -0.655  (0.191) 
1973 -0.506  (0.193)    -  -    -0.322  (0.151)    -0.923  (0.195) 
1974  -0.324 (0.236)    -0.358 (0.058)    -0.319 (0.154)    -0.965 (0.193) 
1975 -0.433  (0.208)    -  -    -0.393  (0.162)    -0.886  (0.192) 
1976 0.289  (0.175)    -0.031  (0.058)    0.011  (0.153)    -0.196  (0.191) 
1977  -0.309 (0.166)    -0.401 (0.068)    -0.347 (0.134)    -0.680 (0.208) 
1978  -0.139 (0.192)    -0.207 (0.139)    -0.238 (0.192)    -0.929 (0.212) 
1979  -0.331 (0.170)    -0.367 (0.151)    -0.453 (0.116)    -0.670 (0.206) 
1980  -0.276 (0.175)    -0.465 (0.068)    -0.316 (0.116)    -0.670 (0.202) 
1981  -0.341 (0.182)    -0.471 (0.305)    -0.245 (0.074)    -0.765 (0.204) 
1982  -0.269 (0.166)    -0.057 (0.143)    -0.141 (0.106)    -0.420 (0.197) 
1983  -0.315 (0.161)    -0.528 (0.139)    -0.498 (0.107)    -0.742 (0.202) 
1984  -0.415 (0.160)    -0.358 (0.155)    -0.343 (0.107)    -0.660 (0.203) 
1985  -0.376 (0.163)    -0.126 (0.115)    -0.301 (0.074)    -0.618 (0.195) 
1986  0.083 (0.166)    0.003 (0.089)    0.041 (0.068)    -0.385 (0.193) 
1987  -0.289 (0.158)    -0.026 (0.123)    -0.359 (0.073)    -0.684 (0.201) 
1988  -0.246 (0.163)    -0.114 (0.082)    -0.202 (0.068)    -0.464 (0.194) 
1989  -0.536 (0.158)    -0.187 (0.090)    -0.397 (0.074)    -0.735 (0.199) 
1990  0.011 (0.155)    0.120 (0.073)    0.006 (0.063)    -0.436 (0.194) 
1991  -0.265 (0.155)    -0.024 (0.071)    -0.150 (0.059)    -0.480 (0.193) 
1992  -0.442 (0.157)    -0.142 (0.088)    -0.239 (0.062)    -0.663 (0.193) 
1993  -0.468 (0.155)    -0.196 (0.076)    -0.290 (0.057)    -0.725 (0.193) 
1994  -0.345 (0.155)    -0.194 (0.065)    -0.203 (0.067)    -0.704 (0.192) 
1995  -0.370 (0.164)    -0.395 (0.063)    -0.319 (0.072)    -0.792 (0.194) 
1996  -0.501 (0.171)    -0.255 (0.075)    -0.264 (0.060)    -0.718 (0.192) 
1997  -0.855 (0.176)    -0.246 (0.092)    -0.432 (0.068)    -0.964 (0.195) 
1998  -0.991 (0.304)    -0.203 (0.107)    -0.468 (0.083)    -0.975 (0.197) 
1999  -  -    -0.422 (0.076)    -0.411 (0.077)    -  - 
2000  - -    -0.524  (0.106)   - -   - - 
Grape Variety                   
Cabernet -0.599  (0.040)    -0.095  (0.042)    0.066  (0.033)    -0.094  (0.020) 
Chardonnay -0.887  (0.069)    0.004  (0.107)    -0.195  (0.040)    -0.005  (0.027) 
Pinot  Noir  -  -    0.038 (0.061)    -0.267 (0.071)    0.256 (0.039) 
Riesling  -  -    -0.665 (0.096)    -0.451 (0.060)    -0.407 (0.050) 
Botrytis  -  -  -  -   0.047  (0.080)    -  - 
Merlot  -  -  -  -   0.379  (0.043)    -  - 
Semillon  -  -  -  -   -0.473  (0.048)    -  - 
Summary Statistics                 
2 R ,
2 R   0.729 0.679    0.334 0.246    0.471 0.418    0.414 0.388 
F-  statistic  14.698      3.814     8.848     15.979   
Chi-statistic  46.059     47.760     79.814     116.65  
(N,K)  234 38  268 32   460 43   385 37 
 
   325
APPENDIX 5.2 
SUFFICIENT CONDITIONS FOR AN EQUALLY WEIGHTED PORTFOLIO TO BE OPTIMAL   
 
 
  In the analysis presented in Chapter 5, for the conditional within wine asset 
allocation decision, after transaction costs, the equally weighted portfolio was shown to 
be the best performing portfolio. For the unconditional shares, bonds, and wine asset 
allocation decision, even before transaction costs were considered the equally weighted 
portfolio was shown to be the best performing portfolio. The following appendix 
outlines the theoretical conditions sufficient for an equally weighted portfolio to be 
optimal.  
 
  Assume, for a moment, it is known in advance the non-negativity constraints in 
the mean-variance constrained optimisation problem shown at (5.5) in the text are non-
binding. Then, as shown in Press (1972, pp. 350-354), by using the Lagrangian 
multiplier technique, it is possible, under certain conditions, to derive algebraic 
solutions to the problem. The discussion in Press (1972) covers very general 
frameworks. The derivations shown in this appendix relate only to the framework used 
in Chapter 5. 
 
 Let  w  denote  an  N × 1 vector of portfolio weights, Ω  an  N × N covariance 
matrix, and e an N×1 vector of ones. The constrained portfolio optimisation problem 







        ( A 5 . 3 )  
Using λ  to denote the Lagrangian multiplier, the Lagrangian function is then  
[ ] 1, L λ ′′ =−− w Ωww e      ( A 5 . 4 )  
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In view of (A5.6),  ()
1 11 2 , λ
− ′ = eΩ e  or 
1 2, λ
− ′ = e Ω e  and so (A5.7) becomes 



















 as long as the covariance matrix is positive definite, 
* w  represents a 
minimum. Before equation (A5.8) can be solved it is necessary to briefly introduce the 
properties of certain types of matrices.  
 
 Let  the  () ,
th ij   element of the covariance matrix Ω  be  . ij ω   The variance of 
returns to asset i, is then  , ii ω  the covariance between returns to asset i and asset j is  , ij ω  
and  , ij ij ii jj ρ ωω ω =  is the corresponding correlation coefficient. Now consider the 
special case in which the variances of the N assets are identical, so that 
2. ii ω σ =  
Furthermore, if each correlation coefficient is the same, so that for  , ij ≠   , ij ρ ρ =  then 
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which could be described as “equi-correlation”. As Ω follows the intraclass correlation 
matrix pattern, as shown in Press (1972, p. 14, 23, 352), provided the correlation 
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Given (A5.10), and using the properties  = Ie e and  , N ρ ρ ′ = ee e e  as shown at (A5.11), 
it is possible to find 
1 ,
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Ω e       (A5.11) 
Given (A5.11), as shown at (A5.12), it is possible to find 
1 ,
− ′ eΩ e  the denominator in 
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Then, by substituting (A5.11) and (A5.12) into (A5.8), as shown at (A5.13), it is 




= we         ( A 5 . 1 3 )  
  So, when the variance of each asset is the same, and the covariance of each asset 




each asset. The optimal portfolio is, therefore, an equally weighted portfolio.  
 
  An interesting final note concerns the range of values ρ  can take. In the above 






 The general solution for equi-correlation therefore also encompasses 
the specific situation where asset variances are the same, and asset covariances are zero. 
If  ρ   equals zero, and asset variances are all the same, 
2 , σ = Ω I   which follows the 
intraclass correlation matrix pattern. As such, the properties shown at (A5.9) and 















= we   As such, when asset 
variances are the same, and asset returns are independent, the optimal solution is to 
invest an equal amount in each asset. 
   328
APPENDIX 5.3 
DETAILED PORTFOLIO RETURN INFORMATION 
 
 
  The following tables provide details on the quarter-by-quarter return information 
for the different investment portfolios discussed in the text. Each table in this appendix 
relates to a summary table appearing in the text, and in some cases also to a set of 
summary figures. The ordering of the tables in this appendix follows the order in which 
the summary tables appear in the text. Specifically, the details in Table A5.2 relate to 
the summary conditional within wine return information shown in the text at Table 5.3 
and Figure 5.4. The quarter-by-quarter return information shown in Table A5.3 relates 
to the summary unconditional shares, bonds, and wine return information shown in the 
text at Table 5.7 and Figure 5.10. The final two tables in the appendix, Tables A5.4 and 
A5.5, relate to, respectively, the summary sensitivity analysis information shown in the 
text at Tables 5.9 and 5.10. 
 
  As the tables in this appendix are designed to reflect exactly the structure of the 
summary tables presented in the text, there is some overlap in the information provided 
in each table. For example, with respect to the conditional within wine analysis, both 
Table A5.2 and Table A5.4 contain quarterly return information on the quarterly 
rebalanced mean-variance optimised portfolio. Although in Table A5.4 this portfolio is 
referred to as the standard portfolio. The particulars of each portfolio referred to in the 
tables were explained in detail in the text, and so are not repeated here.  
 
Each panel of each table in this appendix contains much information. The first 
column in each panel gives the time period, which in the case of this study runs from 
1997Q3 to 2000Q4. The second column provides information identifying which 
portfolio the quarterly return information concerns. For example, the first row of the 
1997Q3 panel of Table A5.2 indicates that the remaining financial information in that 
row relates to the conditional equally weighted portfolio. The next set of columns 
provide details on both the asset weights used for each portfolio, and the actual 
individual asset returns. For example, the second last row of the first panel of Table 
A5.2 indicates that in 1997Q3 the asset weights for the conditional quarterly rebalanced 
mean-variance optimised portfolio were: Exceptional wine .4217, Outstanding wine 
.2322, Excellent wine .0000, and Distinguished wine .3461. Similarly, the second last 
row of the first panel of Table A5.3 indicates that in 1997Q3 the asset weights for the   329
unconditional quarterly rebalanced mean-variance optimised portfolio were: shares 
.1075, bonds .6960, and wine .1965. The last row of each panel provides details on the 
individual assets returns for the quarter. So, by considering the last row of the 1997Q3 
panel in Table A5.2, it can be seen that the actual returns for the different wine assets in 
1997Q3 were: Exceptional wine 1.021 percent, Outstanding wine -5.423 percent, 
Excellent wine .879 percent, and Distinguished wine -.658 percent. Similarly, by 
considering the last row of the 1997Q3 panel in Table A5.3, it can be seen that the 
returns for the different assets in 1997Q3 were: shares 2.397 percent, bonds 6.770 
percent, and wine -1.045 percent.  
 
  The final three columns in each table describe the actual investment 
performance of the different portfolios each quarter. The first of these last three columns 
provides details on the quarterly return to each portfolio. The return to portfolio k, at 
time t, is found as 
1 ,
N
kt it kit i R rw
= =∑  where  it r  is the return to asset i at time t,  itk w  is the 




= = ∑  for all t and all k. 
So, for each quarter, the entry in the portfolio return column is found by combining the 
portfolio weight information and the asset return information. For example, for the 
conditional quarterly rebalanced mean-variance optimised portfolio, the return in 
1997Q3 is found as: () .4217 1.021 ×   +   ( ) .2322 5.423 ×−   +   ( ) .0000 .879 ×   +  
() .3461 .658 ×− =  1.056 −  percent. Which, as can be seen by looking at the quarterly 
rebalanced row of the 1997Q3 panel of Table A5.2, is the value recorded in the 
portfolio return column. Similarly, the return to the unconditional quarterly rebalanced 
mean-variance optimised portfolio in 1997Q3 is found as: () .1075 2.397 ×   +  
() .6960 6.770 ×   +   () .1965 1.045 ×−   4.764 percent. =   And, as can be seen by 
considering the quarterly rebalanced row of the 1997Q3 panel of Table A5.3, this is the 
value recorded in the portfolio return column.  
 
Each quarter it is assumed exactly $1,000 is invested in each portfolio. At the 
end of each quarter, if the return to the $1,000 investment has been positive, the dollar 
amount above the initial $1,000 investment is transferred out of the investment 
portfolio, and deposited into a separate bank account. If, on the other hand, the return to 
the $1,000 investment has been negative, a dollar amount equal to the loss on the 
portfolio is withdrawn from the separate bank account and used to replenish the   330
investment portfolio. Such a process ensures, each quarter, the amount invested in each 
portfolio is exactly $1,000. The deposit or withdrawal column records the transfer to or 
from the separate bank account each quarter. For example, as the conditional quarterly 
rebalanced mean-variance optimised portfolio returned -1.056 percent in 1997Q3, the 
loss in quarter 1997Q3 on a $1,000 investment is $10.56. As such, at the end of the 
quarter, $10.56 is withdrawn from the separate bank account associated with the 
conditional quarterly rebalanced mean-variance optimised portfolio, and transferred to 
the investment portfolio. Similarly, as the return to the unconditional quarterly 
rebalanced mean-variance optimised portfolio in 1997Q3 was 4.764 percent, at the end 
of the quarter, $47.64 is withdrawn from the investment portfolio and deposited into the 
separate bank account associated with the unconditional quarterly rebalanced mean-
variance optimised portfolio. 
 
The final column in each table gives the cumulative separate bank account 
balance information for each portfolio. Specifically, the cumulative bank account 
balance for portfolio k at time t is given by ( ) 1 $1,000.
T
kt t R
= × ∑  The information shown 
in each table has been rounded to the nearest cent, and as such, there may be minor 
rounding discrepancies in the values reported in this column. As the sample period is 





= × ∑   that is, the information 
contained in the last column of the last panel of each table, it is possible to identify the 
best performing portfolios.  
 
By considering the return information in the last panel of Tables A5.2 and A5.4, 
it is possible to see that, for the conditional analysis, the standard quarterly rebalanced 
mean-variance optimised portfolio performs relatively well. Although, when the return 
information contained in 1992Q4 is excluded from the sample, the cumulative 
investment return increases slightly. Specifically, the cumulative bank account balance 
at 2000Q4 for the standard quarterly rebalanced mean-variance optimised portfolio was 
$267.43. While for the quarterly rebalanced mean-variance optimised portfolio 
excluding the return information for 1992Q4, the cumulative bank account balance at 
2000Q4 was, $269.95. However, as noted in the text, once transaction costs are 
considered, the best performing portfolio was the equally weighted wine portfolio. 
Surprisingly, for the conditional analysis, the portfolios using the Jorion (1985) Bayes-
Stein estimator of returns do not perform well.   331
 
The performance of the different unconditional investment portfolios can be 
seen by considering the return information in the last panel of Tables A5.3 and A5.5. 
The results for the unconditional analysis are most striking. Regardless of the choice 
made with respect to the estimator of expected returns, the best performing portfolio for 
the sample period, with a cumulative bank account balance at 2000Q4 of $250.79, was 
the equally weighted portfolio. The next best performing portfolio, with a cumulative 
bank account balance at 2000Q4 of $237.46, was the Bayes-Stein quarterly rebalanced 
mean-variance optimised portfolio.  
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TABLE A5.2 
QUARTERLY PORTFOLIO PERFORMANCE: WINE ONLY  
Asset Weights and Asset Return 



















1997Q3    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    -1.045 -10.45 -10.45 
    Fixed  Weight  .4217 .2322 .0000 .3461    -1.056 -10.56 -10.56 
   Weights  Updated  Annually  .4217  .2322 .0000 .3461    -1.056 -10.56 -10.56 
    Weights  Updated  Quarterly  .4217 .2322 .0000 .3461    -1.056 -10.56 -10.56 
    Asset Returns (percent)  1.021  -5.423  0.879  -0.658         
       
1997Q4    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    10.658 106.58 96.13 
    Fixed  Weight  .4217 .2322 .0000 .3461    11.302 113.02 102.46 
   Weights  Updated  Annually  .4217 .2322 .0000 .3461    11.302 113.02 102.46 
    Weights  Updated  Quarterly  .4201 .1678 .0000 .4121    10.523 105.23 94.66 
    Asset Returns (percent)  8.657  20.467  5.133  8.375         
        
1998Q1    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    6.080 60.80 156.92 
    Fixed  Weight  .4217 .2322 .0000 .3461    5.665 56.65 159.11 
   Weights  Updated  Annually  .4217 .2322 .0000 .3461    5.665 56.65 159.11 
    Weights  Updated  Quarterly  .4546 .2404 .0000 .3050    5.604 56.04 150.70 
    Asset Returns (percent)  3.999  7.815  6.253  6.253         
        
1998Q2    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    1.458 14.58 171.50 
    Fixed  Weight  .4217 .2322 .0000 .3461    .555  5.55 164.65 
   Weights  Updated  Annually  .4217 .2322 .0000 .3461    .555  5.55 164.65 
    Weights  Updated  Quarterly  .5409 .3131 .0000 .1460    .271  2.71 153.40 
    Asset Returns (percent)  0.832  -1.234  4.816  1.417         
        
1998Q3    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    2.001 20.01 191.51 
    Fixed  Weight  .4217 .2322 .0000 .3461    1.730 17.30 181.95 
   Weights  Updated  Annually  .5699 .1648 .0000 .2653    1.924 19.24 183.89 
    Weights  Updated  Quarterly  .5699 .1648 .0000 .2653    1.924 19.24 172.64 
    Asset Returns (percent)  2.482  1.098  3.185  1.238         
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TABLE A5.2 (CONTINUED) 
QUARTERLY PORTFOLIO PERFORMANCE: WINE ONLY  
Asset Weights and Asset Return 



















1998Q4    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    -4.496  -44.96 146.55 
    Fixed  Weight  .4217 .2322 .0000 .3461    -4.418  -44.18 137.78 
   Weights  Updated  Annually  .5699  .1648 .0000 .2653    -4.314  -43.14 140.76 
    Weights  Updated  Quarterly  .5547 .1785 .0000 .2669    -4.341  -43.41 129.24 
    Asset Returns (percent)  -4.087  -6.118  -4.102  -3.680         
        
1999Q1    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    4.042 40.42 186.96 
    Fixed  Weight  .4217 .2322 .0000 .3461    4.234 42.34 180.12 
   Weights  Updated  Annually  .5699 .1648 .0000 .2653    4.433 44.33 185.09 
    Weights  Updated  Quarterly  .5162 .1756 .0000 .3083    4.344 43.44 172.67 
    Asset Returns (percent)  5.050  4.407  3.585  3.124         
        
1999Q2    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    -1.318  -13.18 173.78 
    Fixed  Weight  .4217 .2322 .0000 .3461    -1.581  -15.81 164.32 
   Weights  Updated  Annually  .5699  .1648 .0000 .2653    -1.971  -19.71 165.38 
    Weights  Updated  Quarterly  .4782 .1623 .0000 .3595    -1.796  -17.96 154.71 
    Asset Returns (percent)  -3.056  0.401  -1.506  -1.112         
        
1999Q3    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    3.998 39.98 213.76 
    Fixed  Weight  .4217 .2322 .0000 .3461    4.433 44.33 208.65 
   Weights  Updated  Annually  .5028 .1729 .0000 .3243    4.243 42.43 207.82 
    Weights  Updated  Quarterly  .5028 .1729 .0000 .3243    4.243 42.43 197.14 
    Asset Returns (percent)  2.729  4.586  2.269  6.409         
        
1999Q4    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    3.898 38.98 252.74 
    Fixed  Weight  .4217 .2322 .0000 .3461    3.984 39.84 248.50 
   Weights  Updated  Annually  .5028 .1729 .0000 .3243    4.297 42.97 250.78 
    Weights  Updated  Quarterly  .5855 .2881 .0000 .1264    4.845 48.45 245.59 
    Asset Returns (percent)  6.460  2.963  4.517  1.654         
        
 
(continued next page)  334
 
TABLE A5.2 (CONTINUED) 
QUARTERLY PORTFOLIO PERFORMANCE: WINE ONLY  
Asset Weights and Asset Return 



















2000Q1    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    -.475 -4.75 247.99 
    Fixed  Weight  .4217 .2322 .0000 .3461    -.022  -.22 248.27 
   Weights  Updated  Annually  .5028 .1729 .0000 .3243    -.129 -1.29 249.49 
    Weights  Updated  Quarterly  .5842 .2867 .0000 .1290    1.042 10.42 256.01 
    Asset Returns (percent)  0.624  3.918  -2.990  -3.454         
        
2000Q2    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    -.128 -1.28 246.71 
    Fixed  Weight  .4217 .2322 .0000 .3461    -1.231  -12.31 235.97 
   Weights  Updated  Annually  .5028  .1729 .0000 .3243    -1.539  -15.39 234.10 
    Weights  Updated  Quarterly  .4954 .3781 .0000 .1265    -.837 -8.37 247.64 
    Asset Returns (percent)  -2.788  1.925  1.802  -1.452         
        
2000Q3    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    -1.257  -12.57 234.14 
    Fixed  Weight  .4217 .2322 .0000 .3461    -.139 -1.39 234.57 
   Weights  Updated  Annually  .2463 .4383 .0000 .3154    -.292 -2.92 231.18 
    Weights  Updated  Quarterly  .2463 .4383 .0000 .3154    -.292 -2.92 244.73 
    Asset Returns (percent)  2.810  0.984  -4.336  -4.487         
        
2000Q4    Benchmark (equally weighted)  .2500 .2500 .2500 .2500    .911  9.11 243.24 
    Fixed  Weight  .4217 .2322 .0000 .3461    2.743 27.43 262.00 
   Weights  Updated  Annually  .2463 .4383 .0000 .3154    1.824 18.24 249.42 
    Weights  Updated  Quarterly  .3999 .4185 .0000 .1816    2.271 22.71 267.43 
    Asset Returns (percent)  4.777  -0.075  -3.215  2.155         
          335
TABLE A5.3 
QUARTERLY PORTFOLIO PERFORMANCE: SHARES, BONDS, AND WINE  
Asset Weights and Asset Return 
Period   Portfolio 











1997Q3    Benchmark (equally weighted) .3333  .3333  .3333    2.707  27.07  27.07 
   Fixed  Weight  .1075 .6960 .1965    4.764  47.64  47.64 
   Weights  Updated  Annually  .1075 .6960 .1965    4.764  47.64  47.64 
   Weights  Updated  Quarterly  .1075 .6960 .1965    4.764  47.64  47.64 
    Asset Returns (percent)  2.397  6.770  -1.045         
       
1997Q4    Benchmark (equally weighted) .3333  .3333  .3333    3.621  36.21  63.28 
   Fixed  Weight  .1075 .6960 .1965    4.835  48.35  95.99 
   Weights  Updated  Annually  .1075 .6960 .1965    4.835  48.35  95.99 
   Weights  Updated  Quarterly  .1134 .6972 .1894    4.739  47.39  95.03 
    Asset Returns (percent)  -4.415  4.620  10.658         
        
1998Q1    Benchmark (equally weighted) .3333  .3333  .3333    4.259  42.59  105.87 
   Fixed  Weight  .1075 .6960 .1965    2.394  23.94  119.93 
   Weights  Updated  Annually  .1075 .6960 .1965    2.394  23.94  119.93 
   Weights  Updated  Quarterly  .1122 .6899 .1980    2.425  24.25  119.28 
    Asset Returns (percent)  5.884  0.813  6.080         
        
1998Q2    Benchmark (equally weighted) .3333  .3333  .3333    .703 7.03  112.91 
   Fixed  Weight  .1075 .6960 .1965    1.873  18.73  138.65 
   Weights  Updated  Annually  .1075 .6960 .1965    1.873  18.73  138.65 
   Weights  Updated  Quarterly  .1462 .6598 .1941    1.701  17.01  136.29 
    Asset Returns (percent)  -1.924  2.576  1.458         
        
1998Q3    Benchmark (equally weighted) .3333  .3333  .3333    .338 3.38  116.28 
   Fixed  Weight  .1075 .6960 .1965    .907  9.07  147.73 
   Weights  Updated  Annually  .1614 .6419 .1967    .741  7.41  146.06 
   Weights  Updated  Quarterly  .1614 .6419 .1967    .741  7.41  143.70 
    Asset Returns (percent)  -2.042  1.054  2.001         
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1998Q4    Benchmark (equally weighted) .3333  .3333  .3333    2.830  28.30  144.59 
   Fixed  Weight  .1075 .6960 .1965    2.425  24.25  171.97 
   Weights  Updated  Annually  .1614 .6419 .1967    2.773  27.73  173.79 
   Weights  Updated  Quarterly  .1658 .6537 .1804    2.928  29.28  172.98 
    Asset Returns (percent)  9.738  3.250  -4.496         
        
1999Q1    Benchmark (equally weighted) .3333  .3333  .3333    3.614  36.14  180.73 
   Fixed  Weight  .1075 .6960 .1965    1.743  17.43  189.40 
   Weights  Updated  Annually  .1614 .6419 .1967    2.070  20.70  194.49 
   Weights  Updated  Quarterly  .1804 .6500 .1696    2.085  20.85  193.83 
    Asset Returns (percent)  6.431  0.369  4.042         
        
1999Q2    Benchmark (equally weighted) .3333  .3333  .3333    -.455 -4.55  176.18 
   Fixed  Weight  .1075 .6960 .1965    -.769  -7.69  181.71 
   Weights  Updated  Annually  .1614 .6419 .1967    -.679  -6.79  187.70 
   Weights  Updated  Quarterly  .1932 .6304 .1765    -.617  -6.17  187.67 
    Asset Returns (percent)  0.813  -0.858  -1.318         
        
1999Q3    Benchmark (equally weighted) .3333  .3333  .3333    .067  .67 176.85 
   Fixed  Weight  .1075 .6960 .1965    -.703  -7.03  174.68 
   Weights  Updated  Annually  .2017 .6285 .1697    -.871  -8.71  178.99 
   Weights  Updated  Quarterly  .2017 .6285 .1697    -.871  -8.71  178.96 
    Asset Returns (percent)  -1.962  -1.836  3.998         
        
1999Q4    Benchmark (equally weighted) .3333  .3333  .3333    4.939  49.39  226.24 
   Fixed  Weight  .1075 .6960 .1965    2.264  22.64  197.32 
   Weights  Updated  Annually  .2017 .6285 .1697    3.100  31.00  209.98 
   Weights  Updated  Quarterly  .2100 .5832 .2068    3.305  33.05  212.00 
    Asset Returns (percent)  10.369  0.551  3.898         
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2000Q1    Benchmark (equally weighted) .3333  .3333  .3333    -.561 -5.61  220.63 
   Fixed  Weight  .1075 .6960 .1965    -1.134  -11.34  185.98 
   Weights  Updated  Annually  .2017 .6285 .1697    -.985  -9.85  200.13 
   Weights  Updated  Quarterly  .2131 .5906 .1963    -.935  -9.35  202.65 
    Asset Returns (percent)  0.341  -1.548  -0.475         
        
2000Q2    Benchmark (equally weighted) .3333  .3333  .3333    2.582  25.82  246.45 
   Fixed  Weight  .1075 .6960 .1965    2.673  26.73  212.71 
   Weights  Updated  Annually  .2017 .6285 .1697    2.910  29.10  229.23 
   Weights  Updated  Quarterly  .3209 .4223 .2568    2.813  28.13  230.78 
    Asset Returns (percent)  4.726  3.147  -0.128         
        
2000Q3    Benchmark (equally weighted) .3333  .3333  .3333    .542 5.42  251.87 
   Fixed  Weight  .1075 .6960 .1965    1.423  14.23  226.94 
   Weights  Updated  Annually  .3366 .3094 .3540    .463  4.63  233.85 
   Weights  Updated  Quarterly  .3366 .3094 .3540    .463  4.63  235.40 
    Asset Returns (percent)  0.573  2.311  -1.257         
        
2000Q4    Benchmark (equally weighted) .3333  .3333  .3333    -.108 -1.08  250.79 
   Fixed  Weight  .1075 .6960 .1965    .482  4.82  231.76 
   Weights  Updated  Annually  .3366 .3094 .3540    -.113  -1.13  232.72 
   Weights  Updated  Quarterly  .3006 .3710 .3284    -.020  -.20  235.20 
    Asset Returns (percent)  -1.976  0.741  0.911         
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1997Q3    Standard  .4217 .2322 .0000 .3461    -1.056 -10.56 -10.56 
    Bayes-Stein  .3928 .1696 .0000 .4377   -.806  -8.06  -8.06 
    Standard (excluding 1992Q4)  .3355  .2534 .0000 .4110    -1.302 -13.02 -13.02 
    Bayes-Stein (excluding 1992Q4) .2721  .2279  .0000  .5000    -1.287  -12.87  -12.87 
    Asset Returns (percent)  1.021  -5.423  0.879  -0.658         
       
1997Q4    Standard  .4201 .1678 .0000 .4121    10.523 105.23 94.66 
    Bayes-Stein  .3913 .1399 .0000 .4688    10.177 101.77 93.71 
    Standard (excluding 1992Q4)  .3487 .1982 .0000 .4531    10.870 108.70 95.68 
    Bayes-Stein (excluding 1992Q4) .2603  .2075  .0000  .5322    10.958  109.58  96.71 
    Asset Returns (percent)  8.657  20.467  5.133  8.375         
        
1998Q1    Standard  .4546 .2404 .0000 .3050   5.604  56.04 150.70 
    Bayes-Stein  .3962 .1435 .0000 .4603   5.584  55.84 149.55 
    Standard (excluding 1992Q4)  .3791 .2595 .0000 .3614   5.804  58.04 153.71 
    Bayes-Stein (excluding 1992Q4) .2898  .2144  .0000  .4958    5.934  59.34  156.05 
    Asset Returns (percent)  3.999  7.815  6.253  6.253         
        
1998Q2    Standard  .5409 .3131 .0000 .1460    .271  2.71  153.40 
    Bayes-Stein  .4218 .1660 .0000 .4122    .730  7.30  156.85 
    Standard (excluding 1992Q4)  .4494 .3070 .0000 .2437    .340  3.40  157.12 
    Bayes-Stein (excluding 1992Q4) .3196  .2321  .0000  .4484    .615  6.15  162.20 
    Asset Returns (percent)  0.832  -1.234  4.816  1.417         
        
1998Q3    Standard  .5699 .1648 .0000 .2653   1.924  19.24 172.64 
    Bayes-Stein  .4489 .0756 .0000 .4755   1.786  17.86 174.70 
    Standard (excluding 1992Q4)  .5200 .1753 .0000 .3046   1.860  18.60 175.72 
    Bayes-Stein (excluding 1992Q4) .3650  .1554  .0000  .4796    1.670  16.70  178.90 
    Asset Returns (percent)  2.482  1.098  3.185  1.238         
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1998Q4    Standard  .5547 .1785 .0000 .2669   -4.341 -43.41 129.24 
    Bayes-Stein  .4542 .0648 .0000 .4810   -4.023 -40.23 134.48 
    Standard (excluding 1992Q4)  .4889 .1945 .0000 .3166   -4.353 -43.53 132.19 
    Bayes-Stein (excluding 1992Q4) .3685  .1491  .0000  .4824    -4.193  -41.93  136.97 
    Asset Returns (percent)  -4.087  -6.118  -4.102  -3.680         
        
1999Q1    Standard  .5162 .1756 .0000 .3083   4.344  43.44 172.67 
    Bayes-Stein  .4396 .0524 .0000 .5080   4.038  40.38 174.86 
    Standard (excluding 1992Q4)  .4441 .1959 .0000 .3600   4.231  42.31 174.50 
    Bayes-Stein (excluding 1992Q4) .3585  .1437  .0000  .4977    3.999  39.99  176.96 
    Asset Returns (percent)  5.050  4.407  3.585  3.124         
        
1999Q2    Standard  .4782 .1623 .0000 .3595   -1.796 -17.96 154.71 
    Bayes-Stein  .4365 .0484 .0000 .5150   -1.888 -18.88 155.99 
    Standard (excluding 1992Q4)  .3920 .1897 .0000 .4183   -1.587 -15.87 158.63 
    Bayes-Stein (excluding 1992Q4) .3495  .1432  .0000  .5073    -1.575  -15.75  161.22 
    Asset Returns (percent)  -3.056  0.401  -1.506  -1.112         
        
1999Q3    Standard  .5028 .1729 .0000 .3243   4.243  42.43 197.14 
    Bayes-Stein  .4363 .0551 .0000 .5086   4.703  47.03 203.01 
    Standard (excluding 1992Q4)  .4336 .1955 .0000 .3708   4.457  44.57 203.19 
    Bayes-Stein (excluding 1992Q4) .2752  .1569  .0000  .5679    5.110  51.10  212.31 
    Asset Returns (percent)  2.729  4.586  2.269  6.409         
        
1999Q4    Standard  .5855 .2881 .0000 .1264   4.845  48.45 245.59 
    Bayes-Stein  .4904 .1294 .0000 .3801   4.180  41.80 244.81 
    Standard (excluding 1992Q4)  .4843 .3025 .0000 .2132   4.377  43.77 246.97 
    Bayes-Stein (excluding 1992Q4) .3281  .2222  .0000  .4497    3.521  35.21  247.53 
    Asset Returns (percent)  6.460  2.963  4.517  1.654         
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2000Q1    Standard  .5842 .2867 .0000 .1290    1.042 10.42 256.01 
    Bayes-Stein  .4966 .1309 .0000 .3725    -.464 -4.64  240.18 
    Standard (excluding 1992Q4)  .4797 .2993 .0000 .2211    .708  7.08  254.05 
    Bayes-Stein (excluding 1992Q4) .3360  .2245  .0000  .4395    -.429  -4.29  243.24 
    Asset Returns (percent)  0.624  3.918  -2.990  -3.454         
        
2000Q2    Standard  .4954 .3781 .0000 .1265    -.837 -8.37  247.64 
    Bayes-Stein  .4557 .1960 .0000 .3483    -1.399  -13.99 226.19 
    Standard (excluding 1992Q4)  .2560 .4161 .0000 .3279    -.389 -3.89  250.17 
    Bayes-Stein (excluding 1992Q4) .1094  .2998  .1273  .4634    -.171  -1.71  241.53 
    Asset Returns (percent)  -2.788  1.925  1.802  -1.452         
        
2000Q3    Standard  .2463 .4383 .0000 .3154    -.292 -2.92  244.73 
    Bayes-Stein  .0790 .3033 .1576 .4601    -2.227  -22.27 203.92 
    Standard (excluding 1992Q4)  .2463 .4383 .0000 .3154    -.292 -2.92  247.25 
    Bayes-Stein (excluding 1992Q4) .0771  .3020  .1596  .4612    -2.248  -22.48  219.05 
    Asset Returns (percent)  2.810  0.984  -4.336  -4.487         
        
2000Q4    Standard  .3999 .4185 .0000 .1816    2.271 22.71 267.43 
    Bayes-Stein  .1553 .3157 .1131 .4158    1.251 12.51 216.42 
    Standard (excluding 1992Q4)  .3999 .4185 .0000 .1816    2.271 22.71 269.95 
    Bayes-Stein (excluding 1992Q4) .1633  .3192  .1072  .4104    1.296  12.96  232.01 
    Asset Returns (percent)  4.777  -0.075  -3.215  2.155         
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QUARTERLY SENSITIVITY ANALYSIS: SHARES, BONDS, AND WINE 
Asset Weights and Asset Return 
Period   Portfolio 











1997Q3   Standard  .1075  .6960  .1965    4.764  47.64  47.64 
   Bayes-Stein  .1354 .7046 .1601    4.927  49.27  49.27 
    Standard (excluding 1992Q4) .1086 .6963 .1951    4.770  47.70  47.70 
    Bayes-Stein (excluding 1992Q4) .1263  .7018  .1720    4.874  48.74  48.74 
    Asset Returns (percent)  2.397  6.770  -1.045         
       
1997Q4   Standard  .1134  .6972  .1894    4.739  47.39  95.03 
   Bayes-Stein  .1137 .7078 .1785    4.670  46.70  95.97 
    Standard (excluding 1992Q4) .1087 .6758 .2155    4.938  49.38  97.09 
    Bayes-Stein (excluding 1992Q4) .1685  .6402  .1913    4.253  42.53  91.27 
    Asset Returns (percent)  -4.415  4.620  10.658         
        
1998Q1   Standard  .1122  .6899  .1980    2.425  24.25  119.28 
   Bayes-Stein  .1292 .6987 .1721    2.375  23.75  119.72 
    Standard (excluding 1992Q4) .1105 .6709 .2187    2.525  25.25  122.34 
    Bayes-Stein (excluding 1992Q4) .1200  .6557  .2242    2.603  26.03  117.30 
    Asset Returns (percent)  5.884  0.813  6.080         
        
1998Q2   Standard  .1462  .6598  .1941    1.701  17.01  136.29 
   Bayes-Stein  .1411 .6852 .1736    1.747  17.47  137.19 
    Standard (excluding 1992Q4) .1415 .6349 .2236    1.689  16.89  139.23 
    Bayes-Stein (excluding 1992Q4) .1415  .6349  .2236    1.689  16.89  134.19 
    Asset Returns (percent)  -1.924  2.576  1.458         
        
1998Q3   Standard  .1614  .6419  .1967    .741  7.41  143.70 
   Bayes-Stein  .1443 .6834 .1724    .770  7.70  144.90 
    Standard (excluding 1992Q4) .1537 .6230 .2233    .790  7.90  147.13 
    Bayes-Stein (excluding 1992Q4) .1355  .6397  .2249    .848  8.48  142.67 
    Asset Returns (percent)  -2.042  1.054  2.001         
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1998Q4   Standard  .1658  .6537  .1804    2.928  29.28  172.98 
   Bayes-Stein  .1716 .6796 .1489    3.210  32.10  177.00 
    Standard (excluding 1992Q4) .1594 .6307 .2099    2.658  26.58  173.71 
    Bayes-Stein (excluding 1992Q4) .1610  .6475  .1916    2.810  28.10  170.77 
    Asset Returns (percent)  9.738  3.250  -4.496         
        
1999Q1   Standard  .1804  .6500  .1696    2.085  20.85  193.83 
   Bayes-Stein  .1742 .6816 .1442    1.955  19.55  196.54 
    Standard (excluding 1992Q4) .1774 .6271 .1955    2.162  21.62  195.33 
    Bayes-Stein (excluding 1992Q4) .1631  .6530  .1839    2.033  20.33  191.10 
    Asset Returns (percent)  6.431  0.369  4.042         
        
1999Q2   Standard  .1932  .6304  .1765    -.617  -6.17  187.67 
   Bayes-Stein  .1803 .6760 .1437    -.623  -6.23  190.31 
    Standard (excluding 1992Q4)  .1869 .6124 .2007    -.638  -6.38  188.95 
    Bayes-Stein (excluding 1992Q4) .1684  .6475  .1841    -.662  -6.62  184.48 
    Asset Returns (percent)  0.813  -0.858  -1.318         
        
1999Q3   Standard  .2017  .6285  .1697    -.871  -8.71  178.96 
   Bayes-Stein  .1870 .6733 .1397    -1.045  -10.45  179.87 
    Standard (excluding 1992Q4)  .1980 .6041 .1979    -.706  -7.06  181.88 
    Bayes-Stein (excluding 1992Q4) .1752  .6407  .1842    -.783  -7.83  176.65 
    Asset Returns (percent)  -1.962  -1.836  3.998         
        
1999Q4   Standard  .2100  .5832  .2068    3.305  33.05  212.00 
   Bayes-Stein  .1806 .6627 .1567    2.848  28.48  208.35 
    Standard (excluding 1992Q4) .2040 .5406 .2554    3.408  34.08  215.97 
    Bayes-Stein (excluding 1992Q4) .1695  .6271  .2035    2.896  28.96  205.60 
    Asset Returns (percent)  10.369  0.551  3.898         
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2000Q1   Standard  .2131  .5906  .1963   -0.935  -9.35  202.65 
   Bayes-Stein  .1765 .6739 .1496    -1.054  -10.54  197.81 
    Standard (excluding 1992Q4)  .2071 .5536 .2393    -.900  -9.00  206.96 
    Bayes-Stein (excluding 1992Q4) .1648  .6400  .1952    -1.028  -10.28  195.33 
    Asset Returns (percent)  0.341  -1.548  -0.475         
        
2000Q2   Standard  .3209  .4223  .2568    2.813  28.13  230.78 
   Bayes-Stein  .2466 .5569 .1965    2.893  28.93  226.74 
    Standard (excluding 1992Q4) .3259 .3132 .3609    2.480  24.80  231.76 
    Bayes-Stein (excluding 1992Q4) .2482  .4722  .2796    2.623  26.23  221.56 
    Asset Returns (percent)  4.726  3.147  -0.128         
        
2000Q3   Standard  .3366  .3094  .3540    .463  4.63  235.40 
   Bayes-Stein  .2487 .4785 .2727    .905  9.05  235.79 
    Standard (excluding 1992Q4) .3270 .3278 .3452    .511  5.11  236.87 
    Bayes-Stein (excluding 1992Q4) .2252  .5238  .2510    1.024  10.24  231.80 
    Asset Returns (percent)  0.573  2.311  -1.257         
        
2000Q4   Standard  .3006  .3710  .3284    -.020  -0.20  235.20 
   Bayes-Stein  .2271 .5199 .2530    .167  1.67  237.46 
    Standard (excluding 1992Q4)  .3006 .3710 .3284    -.020  -0.20  236.67 
    Bayes-Stein (excluding 1992Q4) .2256  .5230  .2515    .171  1.71  233.51 
    Asset Returns (percent)  -1.976  0.741  0.911         
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CHAPTER 6  
 
SUMMARY AND CONCLUSION 
‘I think it is a great error to consider a 
heavy tax on wines as a tax on luxury. 
On the contrary, it is a tax on the health 
of our citizens’  
 
T. Jefferson (1743-1826) 
Third President of the U.S.A. 
 
  To conclude the study, this chapter presents a brief overview of what has been 
achieved, and then turns to some broader issues raised by the research, as well as some 
suggestions for the future. 
 
6.1 SUMMARY OF THE THESIS 
 
  The main chapters of this thesis -- Chapter 2 through Chapter 5 -- presented a 
range of distinct, but related insights into economic aspects of wine, and in the case of 
Chapter 2 alcohol more generally. The contributions of the thesis, and some of the more 
interesting findings of each chapter are summarised below. 
 
Chapter 2: The Demand for Alcohol 
 
The demand for alcohol is a well researched topic, yet the published literature 
regarding the own-price elasticity of demand for alcoholic beverages includes many 
conflicting and inconsistent results. For example, the entry in the Handbook of Health 
Economics notes that: “Estimated [own-price] elasticities for beer, wine, and spirits 
differ widely over time, place, data set, and estimation method…” Cook and Moore 
(2000, p. 1693). As such, it is reasonable to suggest that despite the large number of 
published studies investigating consumer responses to changes in the price of alcohol, 
there has to date remained much uncertainty regarding the true nature of the demand for 
alcohol. 
 
In Chapter 2 of this thesis the meta-regression framework was used to explain 
why reported alcohol own-price elasticity estimates differ. Rather than simply noting 
alcohol own-price elasticity estimates vary across time, country, and with estimation   347
method, the chapter quantified the impact of these features on reported elasticity 
estimates. The effect model design features have on reported own-price elasticity 
estimates can be used in potentially valuable ways. For example, once the model design 
features have been isolated, as shown in the chapter, it becomes possible to convert 
Hicksian elasticities estimates into their Marshallian counterparts. For policy makers the 
ability to make such conversions is useful.  
 
Isolating and quantifying the effect of model design characteristics also revealed 
a range of interesting results regarding the nature of the demand for alcohol. For 
example, once the effect of model design was controlled for it became possible to 
identify the underlying trend in the demand for alcohol. Specifically, the trend was 
shown to be one where the demand for alcoholic beverages became increasingly 
inelastic up to 1953 and decreasing inelastic thereafter. Such details are of interest not 
only to economists, but also to policy makers, and to those in the business of selling 
alcoholic beverages. 
 
The analysis presented in Chapter 2 was also able to provide insights regarding 
two other interesting questions. The first question related to whether the long-run 
demand response of consumers differs between normal goods and addictive goods. The 
meta-regression results indicated that despite the addictive nature of alcohol, consumers 
do in fact respond more to price changes in the long run than in the short run. This result 
can be interpreted as empirical confirmation of the theoretical framework developed in 
Becker and Murphy (1988). This result is, of course, also consistent with the Chatelier 
principle that as the long run is less constrained, the price responsiveness of consumers 
in the long run will be larger than in the short run. The second question related to 
whether the demand responses of alcohol consumers varied with country. The meta-
regression results suggested demand responses vary with country. As such, the results 
presented in Chapter 2 can be interpreted as a challenge to the proposition put forward 
in Stigler and Becker (1977, p. 76) that: “…tastes neither change capriciously nor differ 
importantly between people…” 
 
Chapter 3: Expert Opinion, Reputation, and the Price of Wine 
 
In Chapter 3 hedonic price analysis was used to allocate monetary values to the 
underlying characteristics embodied in wine. The wine hedonic price literature begins   348
with Oczkowski (1994), and so is a relatively new area of research. Two original 
contributions to this developing literature made in Chapter 3 were the introduction of 
viticulture and wine tasting theory to guide the selection of potentially appropriate 
attributes, and the consideration of supply side issues in what to date has been a 
framework dominated by demand side only approaches. In particular, the approach 
taken led to a more complete consideration of reputation issues than in previous 
Australian studies, and this approach was shown to have practical and important 
implications. 
 
Prior to the work presented in Chapter 3, it had generally been thought 
consumers imputed value to published current quality wine ratings. However, as shown 
in Chapter 3, once comprehensive reputation indicators are introduced, current quality 
rating effects are not statistically significant. Such a finding may be thought of as 
natural given the trend identified in Schamel and Anderson (2003) of estimated quality 
rating price premium effects declining in importance throughout the 1990s. In the 
hedonic analysis presented, the number of regional effects estimated to be statistically 
significant was noticeably lower than in previous work. It was suggested the reason for 
this was that previously region had been acting as a relatively good proxy for certain 
reputation variables not considered in prior studies. 
 
The focus on viticulture and wine tasting theory also provided a framework for 
considering the question of whether OLS or 2SLS was the most appropriate estimation 
approach to use when estimating a hedonic price regression for wine. The framework 
presented, along with the empirical results reported, indicated that OLS was a suitable 
estimation approach. The chapter also gave an interesting interpretation of hedonic price 
equation residuals. It was suggested wines with  relatively large positive residuals may 
be overpriced, and wines with relatively large negative residuals may be under priced. 
When the residuals are interpreted this way the hedonic price analysis presented in 
Chapter 3 can be thought of as providing an objective method of evaluating whether 
individual wines represent value for money. 
 
Chapter 4: Wine and the Rewards of Patience 
 
  Interest in Australian produced wines with extended aging potential is a new 
phenomenon. Only since the late 1980s have consumers shown real interest in premium   349
Australian wines. A natural consequence of the recent interest in domestically produced 
wines with aging potential was the development of an active secondary market for high 
quality Australian wine. While the secondary market for premium Australian wine has 
continued to grow, there has been almost no research into the rate of return to holding 
premium Australian wine. A key reason for the lack of research into the rate of return to 
holding Australian premium wine has been the paucity of high quality data. As 
Langton’s, Australia’s largest auctioneers provided access to their auction sales records 
for the analysis presented in Chapter 4, lack of high quality wine sales data is no longer 
a problem. Details of the data used in the study can be found in the data CD appendix at 
the back of the thesis. 
 
Despite access to high quality data, it remains true that premium wine is sold at 
auction at irregular and infrequent intervals. As such, Chapter 4 devoted considerable 
space to exploring the various possible estimation approaches that can be used to 
estimate returns in such circumstances. Ultimately, the adjacent period hedonic price 
equation method was selected as the most appropriate means of estimating the return to 
wine, and the complete estimation results were reported in Appendix 4.4. Specifically, 
returns were calculated for three different wine portfolios. The first portfolio considered 
was an all wine portfolio, and the return to this portfolio provided a measure of the 
general change in the price of premium Australian wine between 1989Q4 and 2000Q4. 
The other two portfolios considered were a portfolio of vintage 1986, 1990, and 1994 
only wine, and a Grange only portfolio. The vintage 1986, 1990, and 1994 only 
portfolio was considered to demonstrate the selection bias of the Langton’s wine price 
index, and the Grange only portfolio was considered as in Australia Grange is the wine 
most commonly associated with wine investment. 
 
  One of the most interesting aspects of the discussion presented in Chapter 4 
concerned the way the attribute prices which control for wine heterogeneity evolved 
through time. The framework presented for analysing the evolution of attribute prices 
made it possible to compare the within group investment performance of the three 
attribute categories: vintage, Langton’s rating, and variety. An unexpected finding of the 
analysis presented concerned the way the variety coefficients evolved through time. 
Contrary to conventional wisdom, it was shown, holding other factors constant, the best 
performing varieties were not all red grape varieties, and the worst performing varieties 
were not all white grape varieties.   350
 
Chapter 5: A Mean-Variance Approach to Wine Investment 
 
  In recent years it has been suggested that art can be thought of as an asset class, 
and that by holding art it is possible to reduce portfolio risk (Worthington and Higgs, 
2004). The analysis presented in Chapter 5 used the mean-variance framework of 
Markowitz (1952) to show that holding premium Australian wine also reduces portfolio 
risk, and as such, premium Australian wine should be thought of as an asset class. 
Although wine was shown to be a relatively risky asset, wine reduces portfolio risk 
because the returns to wine are not closely correlated with the returns to shares and 
bonds. The reduction in portfolio risk available by adding wine to an investment 
portfolio was most clearly shown in Figure 5.9. 
 
In addition, Chapter 5 considered whether or not it was possible to use the mean-
variance framework to achieve a portfolio return greater than the return achieved by 
holding an equally weighted portfolio. Specifically, this question was investigated in 
two different investment settings. The first investment setting considered was the 
conditional within wine investment setting, and the second investment setting 
considered was the unconditional shares, bonds, and wine investment setting.  
 
  The results for the conditional within wine investment analysis were not only 
interesting from an academic perspective, but have practical relevance. The results 
suggest, given an investor has decided to invest in wine, the most appropriate 
investment strategy is to hold an equally weighted wine asset portfolio. Such a portfolio 
is intrinsically appealing, and reflects a portfolio investors might reasonably be expected 
to hold.  
 
Interpreting the unconditional analysis is slightly more complex. Mean-variance 
analysis suggested that the optimal portfolio included a holding of approximately 20 
percent to wine. Further, following a comparison of different investment strategies, it 
was shown that once the practicalities of investment approaches are considered, the best 
performing portfolio was an equally weighted shares, bonds, wine portfolio. Yet it is 
unreasonable to expect those considering wine investment to allocate a third of their 
investment portfolio to wine. Are then the results presented in Chapter 5 nothing more 
than an interesting academic abstraction? The answer to this question must be no. The   351
fundamental insight of Chapter 5 remains. The return to Australian premium wine is not 
strongly correlated with the return to either shares or bonds. This means there are risk 
diversification benefits to including even a small positive holding of wine in an 
investment portfolio.  
 
6.2 CONTEXT AND FUTURE OPPORTUNITIES 
 
Total world production of wine in 2001 was more than 26,000 million litres 
(ABS, 2004). Given the volume of wine produced, it is worthwhile analysing the way 
wine is priced in the retail market. The hedonic price framework developed in the thesis 
provided useful insights into the way wine is priced in Australia, and in particular, 
highlighted the importance of reputation indicators. Yet Australia accounts for only 4 
percent of total world wine production, and as a relatively young wine producing nation, 
in Australia reputation factors are unlikely to be as important as they are in the major 
wine growing countries of France, Spain, and Italy. The hedonic wine price framework 
has perhaps now been advanced to the point where there would be real merit in a 
comprehensive cross-country hedonic wine price study. Such a study would also allow 
the value consumers place on fixed historical reputation indicators to be compared with 
the value consumers place on market based reputation indicators.  
 
A finding in Chapter 2 of relative significance was the trend suggesting that 
since the 1950s the demand for alcohol has become less inelastic. Understanding the 
reason for this trend, and the relationship, if any, to the price of substitute products such 
as illicit drugs is an area of research worthy of further investigation. Also, given there 
are differences across countries in the demand responses of alcohol consumers to 
changes in the price of alcohol, it is natural to wonder whether there are also differences 
across countries in the way alcohol consumption changes when income levels change. 
As such, a meta-regression analysis estimating the mean income elasticity for beer, 
wine, and spirits in different countries would be valuable. Such analysis would also 
allow other theories with interesting implications, such as the theory of preference 
independence, to be tested in a cross-country setting. 
 
The Investment in Wine entry in The Oxford Companion to Wine begins with 
the following quote which is attributed to Baron Elie de Rothschild of Château Lafite-
Rothschild: ‘This crisis is perfectly rational. It was even foreseeable. The day I saw in   352
Time magazine a photograph of a bank vault with a bottle of Lafite in it, I assembled 
my staff and told them: “The crisis has started”. Indeed from the moment when you start 
to think of wine as an investment and not something to be drunk, that’s the end’. Yet, 
the Baron’s concern is more hyperbole than fact, and the truth is storing wine to make 
money is as old as the wine trade itself. The analysis presented in Chapters 4 and 5 has 
shown the standard tools of financial analysis can be used to study the return to wine, 
and that wine investment has portfolio risk diversification benefits. The Baron’s concern 
also fails to appreciate that wine investment and wine consumption are not mutually 
exclusive. In fact, those most likely to engage in wine investment and reap the resultant 
portfolio risk diversification benefits are almost certainly likely to be as passionate 
about wine consumption as the Baron.  
 
Although rigorous economic analysis can reveal much about the properties of 
wine, it is true to say for many there will always be an elusive, artistic, and undefinable 
element to wine production and consumption. For many wine will continue to feature in 
their dreams of not how life is, but how life should be. So, while this thesis has 
primarily been concerned with using an analytical approach to study wine, it seems 
appropriate to leave the final insight into the role of wine to Fitzgerald: 
 
Here with Loaf of Bread beneath the Bough, 
A flask of Wine, a Book of Verse – and Thou 
Besides me singing in the Wilderness –   
And Wilderness is Paradise enow.   353
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